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Abstract

This quantitative study utilized surveys to explore how science doctoral students receive
support from their dissertation advisors and its relationship to graduate student success
outcomes. The survey was distributed to active doctoral students majoring in the sciences at one
large, public, Southeastern University. Within examining how the support science doctoral
students receives relates to graduate student success outcomes, the study also examined
additional factors that could influence graduate student success such as the participant size of the
laboratory group, experience with undergraduate research, and time in program.
Findings revealed that on average science doctoral students report receiving more
psychosocial support than career support. Students who reported higher levels of satisfaction
with their laboratory group and those who had female advisors, were more likely to report
receiving higher levels of psychosocial support. Also, students who reported higher levels of
satisfaction with their laboratory group and having a female advisor, were more likely to report
receiving higher levels of career support. Those students who had been the program longer,
reported receiving less career support. This was also true for identification. The longer students
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were in the program, the less likely they would report identifying or wanting to emulate their
advisor.
There was a statistically significant relationship between overall level of satisfaction with
the advisor relationship and receiving career and psychosocial support. There was also a
significant relationship between reporting high levels of satisfaction with the advisor relationship
and reporting high levels of satisfaction with the laboratory group. Lastly, there was significance
found between students reporting identifying with the advisor and expressing high levels of
satisfaction with the advisor relationship. No statistically significant relationship was found
between the levels of support received and number of academic benchmarks or scholarly works.
There was also no statistically significant relationship found between levels of support or
graduate student success outcomes with the number of participants in a laboratory group.
The study results indicated science doctoral students who have been the most successful
at meeting graduate student success outcomes receive more psychosocial support from their
advisors than career support. However, the more science students felt that their advisor was
assisting them with career support, the more satisfaction they experienced with the overall
advisor relationship. Advisors from other disciplines can look to increase the amounts of career
support they provide to their students. Time in program was the only significant predictor of
number of academic benchmarks met for science doctoral students. This needs to be explored in
other disciplines given that most students in the sciences are only in the program for five to six
years. The variable, scholarly works, was found to have two significant predictors, which were
experience with undergraduate research and having had started the dissertation project.
Undergraduate advisors and program directors from all disciplines should look to encourage their
students who are interested in pursuing doctoral education to engage in undergraduate research
viii

as it will help them to progress more successfully through a graduate program. Doctoral advisors
and program directors from all disciplines should look to create a curriculum that encourages
students to start their research project as early as possible.
The level of satisfaction with the laboratory group was a significant predictor to the
satisfaction with the advisor relationship, to receiving more career and psychosocial support, and
to identifying the advisor more. Therefore, more research is needed regarding the influence of
the laboratory group and graduate student success outcomes in the sciences. Overall, the results
of the study provide insight as to how other disciplines and programs may improve their student
success outcome rates by understanding some mechanisms that are contributing to the success of
science doctoral students.
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Chapter One:
Introduction
In the past, the intricacies of graduate education have been furtive and unnoticed. Seen as
prominent and elite, the United States (U.S.) has attracted the brightest students from around the
world to attend its graduate programs. Over 1.8 million students were enrolled in graduate
education in the U.S in the Fall 2016 term (Okahana & Zhou, 2017). Some of the most elite
universities actually enroll more graduate students than undergraduates (Hardré & Hackett, 2015;
National Center for Education Statistics, 2005). Yet, as enrollment has continued to rise, more
awareness and concerns with some of the problems that have long-been concealed have surfaced.
This is due to the high attrition rates and long completion times taking place in programs across
the country (National Research Council [NRC], 2012; Golde, 2005). The Council of Graduate
Schools [CGS] (2010) has tried to impart the message that if the United States wants to be
competitive among the world’s innovators and leaders, it starts with a strong graduate education
system, and this would require more responsiveness to the problems it has sustained (Barnes &
Randall, 2012; National Science Foundation [NSF], 2015). The attrition rate in doctoral
programs was reported as high as 33 percent with no explanation provided by departments as to
why students fail to persist to graduation (Gardner & Gopaul, 2012; Ivankova & Stick, 2007;
Jiranek, 2010; Kim & Otts, 2010; Nettles & Millett, 2006).
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Nonetheless, the federal government and national organizations are taking notice and
have begun to ask questions regarding attrition rates, graduation rates, publication rates, and
employment rates after investing large dollars into graduate education (CGS, 2010; Golde, 2005;
National Academies of Sciences, Engineering, and Medicine [NASEM], 2018). Focus has
predominately been given to undergraduate education research and success, but with recent
budgetary issues and economic downturns, graduate education is drawing more concern as to
whether the investment is producing successful outcomes for the country (Golde, 2005; NSF,
2015). By allocating funding to improve graduate education, the pace at which research is being
conducted has started to accelerate. With more research being done, more questions are being
asked as to what it takes to ensure graduate student success.
Doctoral education programs have distinct norms and attributes based on discipline.
However, the structure of research doctoral programs in the U.S. is usually uniform. Typically, a
program includes one to three years of discipline-specific coursework (NASEM, 2018). During
these initial years, doctoral students sometimes serve as a teaching assistants and are integrated
within the department or program with other students and faculty (NASEM, 2018). This is also
considered a developmental period where the doctoral student establishes a relationship with his
or her advisor either through formal laboratory rotations found in some of the sciences or
through informal meetings for academic advising (Pifer & Baker, 2016; NASEM, 2018). In
addition, students learn the social and discipline norms as well as the formal guidelines of their
programs (Pifer & Baker, 2016). The next few years after the completion of coursework involves
comprehensive and candidacy exams. These exams are usually a test of the student’s discipline
knowledge and research topic. The dissertation proposal development and the final defense are
the final steps in the program to which the student is declared a doctor (Pifer & Baker, 2016;
2

NASEM, 2018). These final milestones are supervised almost exclusively by the dissertation
advisor and committee who set the guidelines for a successful defense, oversee the growth of the
independent researcher, and integrate the student as a scholar formally into the discipline
(NASEM, 2018).
Initial research conducted on doctoral education has focused on institutional processes
and improvements to graduate studies offices (Denecke, Feaster, & Stone, 2017; NASEM, 2018;
Wendler, Bridgeman, Cline, Millett, Rock, Bell, & McAllister, 2010). Consequently, research on
the actual doctoral student experience has been exiguous and is limited (Golde, 2005; Hardré &
Hackett, 2015; Hyun, Quinn, Madon, & Lustig, 2006; Nesheim, Guentzel, Gansemer-Topf, Ross,
& Turrentine, 2006). Much effort has put towards research on the undergraduate student
experience; and at the graduate level, time-to-degree and persistence (CGS, 2010; GansemerTopf, Ross, & Johnson, 2006; Hardré & Hackett, 2015; Nesheim et al., 2006). In the recent
report conducted by NASEM (2018), a call was made for higher education institutions to stop
focusing on their own needs and concentrate on the needs of graduate students and their
individual challenges. Researchers have begun to conduct studies on graduate education but have
used the methodologies similar to those used to research undergraduate education. This has
created a problem with many of the research studies conducted on doctoral programs. Doctoral
education is unique, not only to each university, but each department and each program (Lott,
Gardner, & Powers, 2009; Lovitts, 2001; Nerad & Cerny, 1993). Therefore, researchers have
often struggled to gather result-driven data that can be duplicated across the country due to the
lack of cohesion in policy, structure, and culture (Hirt & Muffo, 1998). Research conducted
regarding the doctoral student experience found that the prestige of the university did not
influence student experiences or outcomes; rather, it is the discipline (Gardner, 2009; Hirt &
3

Muffo, 1998; Lee & Kamler, 2008; Leijen, Lepp, & Remmik, 2015). Some disciplines perform
better at different universities but overall, certain disciplines are producing more graduates in
less time with more publications than others (Gardner, 2009; Leijen et al., 2015; Xu, 2014; Zhou
& Okahana, 2016).
In doctoral education, the department faculty, administrators, and staff manage the
graduate student experience from admissions decisions, curriculum requirements, tracking of
academic progress, to degree certification, but it is the discipline that establishes norms of how
students experience graduate education (Hirt & Muffo, 1998; Hunter & Devine, 2016; Lee &
Kamler, 2008; Lovitts, 2004; Ostriker, Kuh, & Voytuk, 2011). Traditionally, research studies on
doctoral education groups disciplines together (Becher, 1994, Cornér, Löfström, & Pyhältö;
2017). More recently the literature has begun documenting the difference in graduate outcomes
based on discipline (Hunter & Divine, 2016; Lundsford, 2012; Sowell, Allum, & Okahana, 2015;
Wisker & Clasesson, 2013). Even with the data to support discipline differences in outcomes,
few have studied the characteristics of specific disciplines as a model of graduate student success
(Bagaka’s, Badillo, Bransteter, & Rispinto, 2015; Zhou & Okahana, 2016). The science
disciplines have been able to set themselves apart in success outcomes such as completion time,
persistence, and publications compared to disciplines in education, humanities, and behavioral
sciences (Gardner, 2009; Leijen et al., 2015; Primé, Bernstein, & Wilkins, 2015). The study
looks specifically at science discipline doctoral programs to examine factors that could
contribute to the overall potential outcomes for graduate student success.
Problem Statement
Doctoral recipients impact the country’s economic growth and raise the standard of living
by contributing as scholars, researchers, scientists, and engineers (NASEM, 2018; NSF, 2015).
4

Unfortunately, despite decades of research conducted, still little is understood as to why there
continues to be high attrition rates in graduate education (Marshall, Klocko, & Davidson, 2017).
While doctoral recipients in some disciplines continue to decline with attrition rates as high as 50
percent (Ivankova & Stick, 2007, Wendler et al., 2010), other disciplines are witnessing a steady
decline in enrollments (Allum & Okahana, 2015; NSF, 2015). Unless improvement is seen in
U.S. graduate education, the country’s most intelligent scholars may go elsewhere to earn their
doctoral degree (NSF, 2015). The Council of Graduate Schools proclaims that the failure of
graduate students to complete their degree is one of the country’s most vexing issues (Wendler et
al., 2010). Moreover, the high attrition rates and long time-to-degree completions in doctoral
education is troublesome for all stakeholders, including government officials, faculty, students,
and employers (Barnes, Williams, & Stassen, 2012; Golde, 2005; Gravois, 2007; Nettles &
Millett, 2006).
Science doctoral programs have received the most interest from federal agencies,
professional organizations, and university officials as the key to advance the country and be a
more notable contender among other countries in the world (Allum & Okahana, 2015;
Augustine, 2005; Denecke et al., 2017; Lott et al., 2009; NASEM, 2018; NSF, 2015). In every
year of the Survey of Earned Doctorates, the number of doctorates awarded in science and
engineering fields has exceeded the number of non-science and engineering doctorates, and this
gap continues to widen (NSF, 2017). From 1975 to 2015, the number of science and engineering
doctorate recipients has more than doubled whereas the number of non-science and engineering
doctorates awarded in 2015 is virtually identical to the 1975 count (NSF, 2017). It is important
that all fields of doctoral education in the U.S. remain competitive to further the country’s
innovation and raise the standard of living (NSF, 2015). Furthermore, to improve the quality and
5

effectiveness of all doctoral programs, research needs to examine factors that could be making
some doctoral programs more successful than others (Kniola, Chang, & Olsen, 2012; Wisker &
Claesson, 2013). The study examined specific factors found in the science disciplines, that have
been able to produce graduates with successful outcomes (Ostriker et al., 2011; Xu, 2014; Zhou
& Okahana, 2016b). The results of the study produced possible factors that could be influencing
graduate student success outcomes of doctoral students in the sciences. This information could
be used to increase the graduate student success outcomes in other disciplines.
Science doctoral students are the most likely to persist, most likely to finish the program
in the shortest amount of time (NSF, 2017), and most likely to produce presentations and
publications compared to doctoral students in other disciplines (Kniola et al., 2012; Lott et al.,
2009; Maher, Timmerman, Feldon, & Strickland, 2013; Nelson & Lovitts, 2001; Nerad & Cerny,
1993; Nettles & Millett, 2006). The literature suggests that one possible reason for this success is
due to the graduate education environment, which usually requires each student be a part of a
research group. This group provides a team-oriented culture with structured collaboration. This
phenomenon has been described by higher education practitioners and theorists as social
integration (Golde, 1998; Golde, 2005; Lovitts, 2001; Lovitts & Nelson, 2000; Tinto, 1993).
With the understanding of the significance of the discipline on doctoral student progression and
outcomes, an examination of doctoral student experiences in science doctoral programs could
benefit other discipline practices in doctoral education (Becher, 1994; Hunter & Devine, 2016;
Wisker & Claesson, 2013; Xu, 2014; Zhou & Okahana, 2016). Though research has been
conducted on outcomes of doctoral education (i.e., time-to-degree, career placement, and
satisfaction), there is less literature that focuses on the specific types of support received during
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the doctoral experience in the science disciplines that has contributed to these successes in
outcomes (Heflinger & Doykos, 2016; Hunter & Devine, 2016).
Purpose of the Study
The relationship between the doctoral student and the dissertation advisor has been found
to have a significant influence on doctoral student outcomes and satisfaction (Bair, Grant
Haworth, & Sandfort, 2004; Cornér et al., 2017; Gardner & Barnes, 2007; Heflinger & Doykos,
2016; Hunter & Devine, 2016; Volkert, Candela, & Bernacki, 2017). However, there have been
limited quantitative studies that have looked at the significance of the dissertation advisor and his
or her influence on graduate student success by discipline and in the science disciplines in
particular (Zhou & Okahana, 2016). For example, a recent study conducted surveyed over 240
doctoral students and concluded that the advisor relationship with the doctoral student does
contribute to the completion of the degree (Cornér et al., 2017); however, discipline was not
taken into consideration and all were grouped together in the results. The relationship between
the dissertation advisor and the doctoral student is different among the academic disciplines
(Hunter & Divine, 2016).
By researching specific factors that make the sciences unique, other disciplines might
implement similar practices and adopt specific patterns that could enhance a model of graduate
student success. The culture of science doctoral programs follows norms that could make the
discipline distinct in this relationship between the student and the dissertation advisor. For
example, the admissions processes are not so much determined by the university, the department,
nor the program but by individual faculty members who are willing to take on a role as a
dissertation advisor (Barnes, Williams, & Stassen, 2012; Zhao, Golde, & McCormick, 2007).
The admissions process may vary in which students may choose their advisor, or the advisor
7

might choose the students, but ultimately the advisor has the power to admit or deny the advisees
(Golde, 2005).
Another example of a discipline-specific element to doctoral education in the sciences
that should be examined as a possible contributor to graduate student success is the students’
funding source (American Chemical Society [ACS] Survey, 2013). Advisors are less likely to
accept a student to work in their laboratory group without the ability to fund the student either
through a grant paid research assistantship, graduate assistantship, teaching assistantship, or a
fellowship (Barnes & Randall, 2012; Nettles & Millett, 2006). This ensures that students have
enough funding their first year, which prevents attrition due to costs. The advisor role is not only
significant in determining admissions and funding, but is also significant in the integration
process into the program and specifically the laboratory group (Bauer, 1997; Cornér et al., 2017;
Florence & Yore, 2004; Maher et al., 2013; Ostriker et al., 2011; Paré, Starke-Meyerring, &
McAlphine, 2007; Virtanen & Pyhalto, 2012). The advisor sits at the head of the table of the lab
group, which consists of graduate students, post-doctoral students, and researchers working on
projects for which the advisor is the principal investigator (Golde, 2005; Müller, 2014). This type
of integration in doctoral programs is distinct in science programs, yet has been unexamined as a
possible contributing factor to the discipline’s graduate student success.
The laboratory group assists the advisor in meeting his or her responsibilities as a
researcher and also as a mentor (Delamont & Atkinson, 2001; Lovitts & Nelson, 2000). As a
group, laboratory members mentor one another and teach each other processes when the advisor
is unavailable (Müller, 2014). Golde and colleagues (2009) have named this process cascade
mentoring. At the writing and research stage, students need more advisor support (Cumming,
2009; Hackett, 1990; Maher et al., 2013; Paglis, Green, & Bauer, 2006; Parry, 2007; Pearson &
8

Brew, 2002) and the laboratory environment provides additional assistance. This type of
mentoring is prevalent among science faculty, which has encouraged and assisted doctoral
students to persist when feeling neglected by their dissertation advisor (Johnson, Lee, & Green,
2000; Lovitts & Nelson, 2000).
In sum, the significance of the dissertation advisor relationship in the science disciplines
could be influential on success outcomes for doctoral students, and this relationship begins at
admittance, not at the dissertation stage as it does in most other disciplines (Marshall et al.,2017;
Neale-McFall & Ward, 2015; Rockinson-Szapkiw, Spaulding, & Bade, 2014). Doctoral students
depend on their advisors for admission into the program, funding, research support, advising
support, and career support (Cornér et al., 2017; Dysthe, Samara, & Westrheim, 2006; Gardner
& Barnes, 2007; Heflinger & Doykos, 2016; Pearson & Brew, 2002; Zhao et al., 2007).
Literature has referenced the significance of the advisor relationship in doctoral programs based
on qualitative studies (Golde, 2005; Nerad & Cerny, 1993); however, few quantitative studies
have been able to correlate a strong relationship between advisor support and graduate student
success in the sciences (Lunsford, 2012). By looking specifically at the levels of advisor support
perceived by doctoral students in disciplines successful at retaining and graduating students, the
study investigated if there are any significant correlations. Additionally, the study investigated if
the number of participants of the laboratory group had any relationship on the graduate student
success outcomes of those graduating from these science disciplines. Hence, if the way science
doctoral students receive support in their programs is influential to the graduate student success
outcomes, then other disciplines and programs can emulate these practices to improve
persistence in meeting academic benchmarks, satisfaction with the overall relationship with the
advisor, and output of scholarly works.
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The study quantified the significance of the levels of support given from the dissertation
advisors (who are also research faculty) and its relationship on students’ success with the
additional responsibility being placed on them to publish, receive grants, teach, serve, and
mentor (Hackett, 1990; Kearns, Gardiner, & Marshall, 2008; Leijen et al., 2015; Müller, 2014).
Specifically, the study looked at graduate student success, which is defined as persistence in
meeting degree milestones such as completing coursework, becoming a candidate, publishing
scholarly works, and experiencing satisfaction with the overall relationship they have with the
dissertation advisor. The study explored how science doctoral students perceive the types of
support that they have received from their dissertation advisors. The study will answer how these
perceptions of the levl of support correlate with scholarly works, academic benchmarks, and
satisfaction with their advisor relationship. The study also identifies how many of these students
operate in laboratory groups and measures the relationship the participant size (small, large, or
none) has with graduate student success outcomes.
Discovering variables that influence graduate student success in the sciences could lead
to improvements to an academic atmosphere that functions appropriately and efficiently, which
peer disciplines could emulate (Golde, 2005; Lott et al., 2009). Disciplines can adopt advisor /
student pairing by conducting meetings before and during the admissions process to ensure a
collaborative relationship (Barnes et al., 2012). Though not all disciplines have the funding for a
laboratory, research groups could be formed where senior students could assist their junior
colleagues in writing and social integration to balance the isolation that is typically found in
education and humanity disciplines while supporting the dissertation advisor (Lovitts, 2001;
Spaulding & Rockinson-Szapkiw, 2012). At this point, the types and levels of support received
from the dissertation advisor in the science disciplines is unclear but the study provides some
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insight. It is also provides insight to how these types of support relates to graduate student
success outcomes (Lunsford, 2012). The laboratory presence and size is a second factor that
could influence the advisor relationship and graduate student success outcomes, though no
notable studies have made this connection. Government agencies and professional organizations
are looking for answers on how to improve graduate education and raise the number of scholars
across all the disciplines. Instead of continuing to research the problems, the study investigated
science disciplines that have had the greatest graduate student success outcomes and discover
what approaches they took that can be emulated across all doctoral programs.
The study explored the relationship between perception of the types and levels of support
received (psychosocial support, career support, and identification) and graduate student success
outcomes for science doctoral students enrolled at a large Southeastern metropolitan university.
In the study, an exploration of the relationship of perception of the levels of support received
from the dissertation advisor with laboratory participant size and/or absence (some science
doctoral students may not be in a formal laboratory group) and the relationship to the students’
graduate student success (level of satisfaction with advisor relationship, scholarly production,
and academic benchmarks) will be given.
Research Question One (RQ1): How much support do science doctoral students report
receiving from their dissertation advisor based on the three types: psychosocial support, career
support, and identification?
Research Question Two (RQ2): What is the relationship between the number of participants
in a student’s laboratory group and the levels of support received from the advisor (psychosocial,
career, and identification)?
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Research Question Three (RQ3): What is the relationship between the level of support
received from the advisor (psychosocial, career, and identification) and graduate student success
outcomes (level of satisfaction, academic benchmarks, and scholarly works)?
Research Question Four (RQ4): What is the relationship between the number of participants
in a student’s laboratory group and graduate student success outcomes (level of satisfaction,
academic benchmarks completed, and scholarly works)?
Theoretical Framework: Astin’s Student Involvement Theory
The study’s theoretical framework is grounded on Astin’s Student Involvement Theory.
To date, no observed research that has linked Astin’s Involvement Theory to doctoral students in
the sciences. Astin’s Student Involvement Theory refers to involvement as “the quality and
quantity of physical and psychological energy that students invest in the college experience”
(Astin, 1984). In other words, the greater the involvement invested by a student, the more likely
he or she is to be successful in learning and personal development (Astin, 1984). Astin’s Student
Involvement Theory functions appropriately for the study because it allowed the researcher to
study the connections between the types of support a science doctoral student receives from the
dissertation advisor along with laboratory group presence in their education environment and the
number of scholarly works produced, academic benchmarks met, and satisfaction level achieved
as a result of output from the environment.
Astin’s Input-Environment-Outcomes Model
The study applies Astin’s Student Involvement Theory to the dissertation advisor and
doctoral student relationship within science programs. According to the literature, the
dissertation advisor in science disciplines governs all parts of a doctoral student’s environment.
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Therefore, the study applies Astin’s Input-Environment-Outcomes (I-E-O) Model to measure the
influence of these levels of support on graduate student success outcomes. The study applies the
I-E-O Model with the suggestion that the type of advisor support received during doctoral
experience could influence the output which would be persisting in academic benchmarks,
producing publications, and feeling satisfied with the overall relationship with the advisor
(Gardner, 2007; Lovitts, 2001; Preston, 2004; Primé et al., 2015; Figure 1.).
The expectation based on Astin’s I-E-O Model is when students involve themselves with
others in the laboratory group and spend quality time with their dissertation advisor receiving
different levels of support which would include feedback, employment networking, and
mentoring, the outcomes will be satisfaction, persistence, and scholarly works.

Figure 1. Inputs-Environment-Outcomes (I-E-O) Model (Astin, 1993)
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Significance of the Study
Attrition across doctoral programs has remained constant and reached rates as high as 50
percent in some disciplines (Barnes & Randall, 2012; Golde, 2005; Gravois, 2007; Marshall et
al., 2017; Nettles & Millett, 2006; Wendler et al., 2010). Extended time-to-degree completion
rates have been noticed by government grant programs like National Science Foundation (2015)
and the Council of Graduate Schools (2010) as each has addressed the need to fund research and
make changes to solve the problem. Employability of doctoral students is also an issue and there
is no national curriculum or organized activity around preparing students for careers (Denecke et
al., 2017; NASEM, 2018). Even more alarming is that females are experiencing hardship more
than their male counterparts in preparing for all types of careers and in producing publications
and presentations (ACS Survey, 2013; (Brown & Syverson, 2004; Ehrenberg, Zuckerman,
Groen, & Brucker, 2009; Lott et al., 2009; Maher et al., 2013; Marshall et al., 2017; Ostriker et
al., 2011).
Many studies have found one of the main influences on graduate student persistence is
the relationship doctoral students have with their dissertation advisors (Boyle & Boice, 1998;
Cornér et al., 2017; Golde, 2005; Heflinger & Doykos, 2016; Hunter & Devine, 2016; Kurtz‐
Costes, Andrews Helmke, & Ülkü‐Steiner, 2006; Lovitts, 2001; Mansson & Myers, 2012;
Nettles & Millett, 2006; Nyquist & Woodford, 2000; Paglis et al., 2006; Tenenbaum, Crosby, &
Gliner, 2001; Volkert et al., 2017). However, though this relationship was found to have
influence, these studies did not explain the differences in this relationship between the disciplines
and why some students report satisfaction with their advisor, yet have little publications and
delayed completion times. Furthermore, few quantitative studies have examined the science
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disciplines that have been the most successful at addressing many of the issues that are a struggle
for other disciplines such as education and humanities including publications and professional
presentations (Augustine, 2005; Golde, 2007; NSF, 2015). The sciences also have the lowest
attrition rates and the shortest time-to degree completion rates (Kniola et al., 2012; Lott et al.,
2009; Lovitts, 2001; Nerad & Cerny, 1993). Additionally, the sciences produce graduates with
publications and presentations on their resumes, which some science programs even require as a
benchmark prior to graduation (Hirt & Muffo, 1998; Ostriker et al., 2011).
The study investigated the levels of support received from the dissertation advisor
relationship and its influence on graduate student success specifically in science programs.
Previous studies found that there is a significant relationship between the level of satisfaction
with the dissertation advisor and the student’s academic success (Ali, Kohun, & Levy, 2007;
Barnes et al., 2012; Gardner, 2008; Jones, 2013; Pontius & Harper, 2006); therefore, by looking
at this same relationship in science disciplines using quantitative data, the researcher can more
accurately attribute specific aspects of support received in their relationship to graduate student
success outcomes. In the study, an examination of an additional trait that science disciplines
utilize, the laboratory group, was included as a possible variable that could have a relationship to
the graduate student success experienced by doctoral students in these programs. By adding this
variable into the study, one can see if the laboratory group participant size is a contributor to
graduate student success. Therefore allowing other disciplines and or programs can implement
research groups into their academic environment to increase graduate student success.
Research Design
Research has documented that science disciplines have the lowest attrition rates and
shortest time-to-degrees (Bowen & Rudenstine, 1992; Kniola et al., 2012; Lott et al., 2009;
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Lovitts, 2001; Nerad & Cerny, 1993). What is unknown is how the science disciplines have been
consistent at meeting these student success outcomes of high graduation rates in a timely
manner. The literature represents the dissertation advisor as a significant contributor to graduate
student success. Therefore, in this study, a survey was used that includes the Advisory Working
Alliance Inventory - Student Perspective scale (Schlosser & Gelso, 2001), as well as the Doctoral
Student Information Survey that included additional clarification questions on level of advisor
satisfaction, scholarly works, degree progress, and laboratory groups (Creighton, Creighton, &
Parks, 2010; Lunsford, 2012).
Certain covariate variables were also included in the survey questions to control for time
in program and competence (Lunsford, 2012; Paglis et al., 2006). The survey was sent to all
doctoral students at a large Southeastern university majoring in biology, chemistry, geology,
marine science, and physics who were currently registered as active students. Additional details
and information regarding the survey and the design can be found in the Methods section in
Chapter Three.
Assumptions
There are four main assumptions that are made in conducting this research study:
1. It is assumed that the researcher had access to all email addresses of the active enrolled
doctoral students in the stated science disciplines.
2. It is assumed that the students would answer all the survey questions honestly and
appropriately.
3. It is assumed that students have been enrolled long enough to form a perception of their
dissertation advisor support and have reached some academic benchmarks.
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4. It is assumed that an accurate measure of graduate student success is publications,
presentations, completing academic benchmarks, and level of satisfaction with the
dissertation advisor relationship from the student’s perspective.
Limitations
The following are limitations in the study:
1. The research participants are not representative of all science doctoral students in the
United States; therefore, the data in this study can be limited to the large Southeastern
metropolitan university.
2. Students self-selected to participate in this survey; therefore, the results are not
generalized to all science doctoral students.
3. Not every student who participated in the survey answered every question, so validity is
limited.
4. The survey was self-reported and participants may not have put sufficient time into their
responses.
5. The non-experimental design did not allow for the ability to prove causation. Therefore,
results from the study will only be able to show possible relationships among the
variables of interest.
Delimitations
The following are delimitations in the study:
1. The study looked specifically at the student’s perception of type and amount of
dissertation advisor’s support as an influence on graduate student success and not all
possible influences on graduate student success.
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2. The study was delimited to only one Southeastern metropolitan university; therefore, the
results will not be easily generalized to other institutions.
3. The study looked specifically at a sample of actively enrolled science doctoral students.
The study did not include students studying in other disciplines or students who have left
science doctoral programs prior to completion.
Definition of Terms
The following terms and variables have been defined below for clarification throughout
the study:
Sciences: The five science disciplines focused upon in the study are biology, chemistry,
geology, marine science, and physics
Laboratory participant size: Small = Less than 5, Large = Greater than 5
Graduate student success: Satisfaction level with dissertation advisor relationship, scholarly
production, and academic persistence
Scholarly productivity: The production of conference presentations, journal articles, research
briefs, book chapters, and books including those in press (Creighton et al., p. 44, 2010)
Persistence: Continuous progression toward the completion of the doctoral degree measured by
common degree milestones in the sciences: Committee formed and approved, proposal defended,
comprehensive exam passed, coursework complete, admission to candidacy, and scheduled
defense (Bair, 1999)
Dissertation advisor: The assigned major professor on the student’s dissertation committee,
particularly in science fields, usually involves an employment relationship (Zhao et al., 2007, p.
264).
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Summary of Chapter One
Chapter One provided an overview describing the need for additional research focused on
specific disciplines in doctoral education that produce high rates of graduate student success.
Specifically, the science disciplines were reviewed and should be examined to uncover the
factors that could be contributing to the success of doctoral students in these programs. The
factors reviewed for consideration were the advisor/advisee relationship and the laboratory
group. The study examined these two factors in the science disciplines and quantified the
influence made on the graduate student success of doctoral students currently in science
programs using Astin’s I-E-O Model as a framework. The results from the study could contribute
to the literature by providing techniques that other disciplines could emulate to increase graduate
student success throughout all doctoral education programs. In the following chapter, current
literature will be reviewed on elements of doctoral education that influence graduate student
success.

19

Chapter Two:
Review of Related Literature
The following is a synthesis of the literature, including both quantitative and qualitative
studies, that have researched areas of doctoral student experiences and additional studies that
have also found discipline and the dissertation advisor relationship to be factors that influence
student outcomes. Research studies that evaluated mentoring, advising style, and characteristics
were also reviewed; however, these studies were delimited to those that had a focus in higher
education. As mentioned in Chapter One, the term advisor, as referenced in this current study, is
the assigned dissertation advisor, committee chair, or dissertation chair for the student’s research
dissertation (Zhao et al., 2007).
Despite the substantial amount of research on the dissertation advisor relationship and the
effects that it has on the doctoral student experience and satisfaction, there is a lack of studies
that look at a discipline and examine the graduate student experience in terms of meeting
graduate student success outcomes such as satisfaction, academic benchmarks met, and scholarly
works produced (Heflinger & Doykos, 2016). The study concentrated on the disciplines that
have been found to have the most successful student success outcomes and look specifically at
the environment that these students experience using Astin’s Input-Environment-Output (I-E-O)
Model as a theoretical framework. The purpose of this chapter is to review the literature of
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doctoral education as it pertains to the experiences of science doctoral students in their
relationships with their dissertation advisor(s) and their discipline environment. The following
key areas of interest will be reviewed: Research of doctoral education in the United States,
attrition, persistence, discipline, the laboratory group, the dissertation advisor relationship, the
gender of the advisor/advisee pair, and Astin’s I-E-O theoretical model.
Research of Doctoral Education in the United States
Over 55,000 doctoral degrees were conferred in 2015, yet doctoral education in the
United States (US) remains difficult to examine due to its decentralized governance from the
university to the department and further specialized discipline-specific culture (Braxton & Bayer,
1999; Hirt & Muffo, 1998a; Hunter & Devine, 2016; NSF, 2017; Snyder, de Brey, Dillow, 2018;
Sowell et al., 2015; Xu, 2014). Although the difficulties in studying the environment and
experiences of doctoral students can be challenging, the impetus of discovering methods for
improvement offset the complications (NASEM, 2018). Graduate education in the U.S. is elite
and competitive; however, researchers, government agencies, and professional associations are
beginning to question the effectiveness of the system (Barnes & Randall, 2012; Golde, 2005;
NASEM, 2018). The Council of Graduate Schools (CGS) noted in a 2010 report that the US’s
capacity to remain exclusive in its reputation to produce innovative research relies on the
effectiveness of doctoral education maintaining a solid system for developing ingenious students.
In a 2012 Report by the National Academies, one of the 10 recommendations that were
addressed as needing significant improvement was the need for reform in doctoral education in
the way that programs attract students by specifically examining attrition rates, time-to-degree,
and the relationship between students’ career opportunities and the nation’s interests (Denecke et
al., 2017). There are approximately 4,500 higher education institutions in the U.S. and more than
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900 of them award research doctorates (Snyder et al., 2018). A large percentage of doctoral
degrees awarded have been in the science fields; for example, in 2015 over 75 % conferred were
in science and engineering (NSF, 2017). A close look of those being awarded science degrees
revealed that over 36 % were not US citizens, which raises concerns about the future of the
science industry and research productivity in the country (NSF, 2017). Furthermore, research
into dynamics of those who support graduate students and the policies that govern graduate
education are limited (Hardré & Hackett, 2015; Marshall et al., 2017). It seems that research in
higher education has been confined to mostly studying undergraduate education and student
experiences with little effort by universities to examine graduate student success with the same
urgency (Gansemer-Topf et al., 2006; Hardré & Hackett, 2015; Hyun et al., 2006). Most of the
research that has examined doctoral studies has been conducted at elite doctoral-granting
universities leaving a gap in generalizability to institutions that are ranked lower and how
students who attend experience doctoral education (Barnes & Randall, 2012; Heflinger &
Doykos, 2016).
Furthermore, since the severe economic crisis that happened in 2008, universities are
being pressured to get their doctoral students graduated quicker causing a change in dynamics
among the institution, department, and the student and dissertation advisor relationship (Leijen et
al., 2015). Presently, it is the department (and usually the program within the department) that
encumbers the decisions that manage the doctoral student experience, for it controls things such
as recruitment and admission criteria, curricular and performance standards, and career
placement (Austin, 2003; Bagaka's et al., 2015; Barnes & Randall, 2012; Golde, 2005; Ostriker
et al., 2011). The department, however, is dictated by something much larger than the institution
in which it resides, for its main source of influence on the doctoral experiences comes from the
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norms of the discipline (Barnes & Randall, 2012; Becher, 1994). Golde (2005) suggested after
completing an in-depth qualitative study on four different disciplines that it is “impossible to
separate completely the effects of discipline and department. This is not unexpected; departments
are the local instantiation of a discipline” (p. 695).
In short, more research is needed into the processes and influences of doctoral education
(Hunter & Devine, 2016; Marshall et al., 2017; Zhou & Okahana, 2016). Given the data on
completion and placement, federal and state governments are beginning to tighten their budgets
and are requiring more evidence before funding doctoral education programs (CGS, 2007; Allum
& Okahana, 2015). Though enrollment is rising, the doctorates awarded are not doing so at the
same rate within a variety of disciplines. In the next section, factors that have influenced attrition
in doctoral education will be addressed.
Attrition in Doctoral Education
There is a consensus that attrition in doctoral programs is generally attributed to one of
the following factors: lack of academic support, lack of sufficient mentoring, poor social
integration, and disengagement in departmental and discipline affairs (Bagaka's et al., 2015; Bair
et al., 2004; Bowen & Rudenstine, 1992; Creighton et al., 2010; S. K. Gardner, 2010; Hirt &
Muffo, 1998; Leijen et al., 2015; Lovitts, 2001; Solem, Lee, & Schlemper, 2009; Stubb, Pyhältö,
& Lonka, 2011). Researchers have found that attrition rates for doctoral students have a large
range depending on the discipline from as low as 11% in the sciences to as high as 70% in the
humanities and social sciences (Bowen & Rudenstine, 1992; Gardner, 2009; Ivankova & Stick,
2007; Jiranek, 2010; Jones, 2013; Kim & Otts, 2010; Leijen et al., 2015; Lovitts, 2001; Pontius
& Harper, 2006; Tinto, 1993). However, the point in time when doctoral students decide to leave
their program varies with approximately one third leaving within their first year, one third
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leaving prior to becoming a doctoral candidate, and the final third leaving prior to completing the
dissertation (Nesheim et al., 2006). As a student progresses further into the program, the cost of
attrition increases for both the student and the department in terms of the loss of talented
students, the wasted time spent on research projects and classes for faculty and students, and the
money relinquished from fellowships, assistantships, and professional development (Anderson &
Swazey, 1998; Creighton et al., 2010; Etzkowitz, Kemelgor, & Uzzi, 2000; Leijen et al., 2015;
Nesheim et al., 2006; Nettles & Millett, 2006; Pontius & Harper, 2006).
GPA and GRE Influence.
Departments have attempted to address the attrition problem by enrolling students who
have high GPAs and GRE scores because they assume that students who drop out of their
programs are not prepared for graduate school (Lovitts, 2001; Nesheim et al., 2006).
Conversely, this argument was contested in a study completed by Lovitts and Nelson (2000)
concluding that attrition was not caused by ill-prepared students, but rather it was experiences
that occurred within the program or the lack-there-of that were the main contributors to attrition.
Lovitts and Nelson (2000) found that attrition resulted from cultural problems in organization
and social structures in graduate school, and they did not find any meaningful difference of the
undergraduate GPA of those who completed the doctoral program and those who did not.
Thacker and Williams (1974) reviewed studies that looked at the significance between
the GRE and the graduate GPA and discovered that results were inconclusive and weak. Sterberg
and Williams (1997) found that the GRE is a moderate predictor of the first-year graduate GPA;
however, the correlation lost significance after the first year and there was no relationship found
in predicting success in research ability, teaching ability, or dissertation writing. Sampson and
Boyer (2001) found that the GRE verbal score was an accurate predictor of the first year of
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graduate school in their study on minority students; however, it was one of several others
including the undergraduate GPA. On the other hand, Kuncel, Hezlett, and Ones (2001) found
the GRE score to be a valid predictor of not only the first-year graduate GPA but also graduate
student success overall. In a more recent study conducted at Vanderbilt University, the
researchers analyzed biomedical doctoral programs and found that the GRE was a moderate
predictor of the first semester grades and a moderate to weak predictor of the graduate GPA
(Moneta-Koehler, Brown, Petrie, Evens, & Chalkley, 2017). Lastly, in a study completed on
STEM Ph.D students at four different institutions, GRE scores were found to be higher in males
who left the program early than in those who completed the doctoral program (Petersen,
Erenrich, Levine, Vigoreaux, & Gile, 2018). In fact, males who had scores in lower verbal and
quantitative quartiles finished their degrees more often than males who scored in the upper
quartiles (Petersen et al., 2018). Finally, the study found that GRE scores failed to predict timeto-degree or students who withdraw the first year (Petersen et al., 2018). The studies are limited
to only students who were admitted to the programs already and were not compared to those who
did not gain admission to the program and who might have had lower scores.
Academic ability has been found to be an oblique influencer in some doctoral programs.
In a study conducted by Solem, Lee, and Schlemper (2009) surveying geography students, it was
found that personal stress and the difficulty of the program were indirect issues that the students
had when attending the program. The influential reasons for students terminating their degree
within their study were the lack of social integration resulting in isolation as well as contentious
working environments (Solem et al., 2009). Departments experience lower than average attrition
rates when they implement program-specific orientations, provide clear timelines and
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instructions for research proposals, conduct comprehensive exams that are focused, and issue
annual progress reports (Golde, 2005; Hirt & Muffo, 1998; Nerad & Cerny, 1993).
Faculty Influence.
The question becomes who decides how the social structure and cultural norms of the
department can be addressed in terms of influencing attrition? Hirt and Muffo (1998) attributed
authority to the faculty within the departments. The authors stated that the lack of consensus
regarding requirements and performance standards among faculty within the same department is
a major influence in students’ dissatisfaction with the graduate school experience (Hirt & Muffo,
1998a). Nerad and Cerny (1993) concurred that the faculty set the standards for how students
will proceed through the graduate program. In their research, they found that when faculty
treated students as junior colleagues and where expectations and direction were clear, students
progressed at a much higher rate. On the other hand, when faculty were not united but
combative, they found research projects with students to be more isolated, and students were not
able to complete their degrees as quickly (Nerad & Cerny, 1993).
Lastly, when the faculty member serves as the dissertation advisor, there can be an
impact on attrition and time-to-degree based on the assistance received on dissertation planning.
In Hansen’s (1990) study where he surveyed faculty and doctoral students in economic
programs, he found that less than 10 percent of the students had a dissertation topic by the end of
their second year; 50 percent had a topic by the end of their third year; and by the end of the
fourth year, only 60 percent had a topic. Though the study was limited to economic students,
other research confirms that with a limited amount of advisor guidance in the area of starting the
dissertation project early in the program, the time-to-degree lengthens or the student leaves the
program (Cornér et al., 2017; Hansen, 1990; Hirt & Muffo, 1998; Nerad & Cerny, 1993).
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The Association of American Universities (AAU) in 1998 gave three recommendations
for improving research doctoral education which still seem relevant 20 years later: provide
students with accurate information regarding the length and cost of the program, provide balance
in the depth and breadth of the curriculum to minimize time-to-degree, and increase and ensure
dissertation advisor and student interactions (Barnes & Randall, 2012). Lovitts and Nelson
(2000) reported the data that they found after surveying and interviewing over 800 students from
nine departments who withdrew from their programs. They concluded that the dissertation
advisor was the single most important factor in the student’s decision to leave or continue with
the program. They found that students who completed their program were twice as likely to
report satisfaction with their dissertation advisor than those who left (Lovitts & Nelson, 2000).
The authors summarized the study suggesting that most of the students who left their program
were succeeding academically, but they left the program mainly because of self-doubt. This is
unfortunate because this could have been minimized with more responsive advising (Lovitts &
Nelson, 2000).
The above section has covered the archetype reasons for attrition by citing studies that
have concluded that discipline matters in attrition and time-to-degree completion. It has also
been discovered that faculty can influence how the department decides to conduct and manage
the graduate student experience, which if done incorrectly can have major effects on attrition
rates. Lastly, research on GRE scores was reviewed revealing limited influence on attrition and
persistence. In the following section, research on the dissertation advisor relationship and its
connection to doctoral student persistence is discussed.
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The Dissertation Advisor’s Role in Persistence
The literature has expanded with studies on different aspects and variables found within
doctoral education. As a result, Jones (2013) conducted a meta-synthesis analysis regarding the
main issues in doctoral studies. After reading over 995 papers, six themes emerged in his data to
which one was the advisor-student relationship (Jones, 2013). Of the sub-themes, Jones (2013)
found that the perception that students have about their relationship with their dissertation
advisor was significant. He found that the relationship had a strong influence on successful timeto-degree completion. Jones (2013) stated that the advisor/advisee relationship can either
progress the student’s research project in a positive direction, or it can cause it to crumble
regardless of all the other types of support an advisee might provide such as funding. A positive
advisor/advisee relationship has shown to make a positive contribution to retention and to
graduate student success as it becomes the bridge to the doctoral student’s integration into the
discipline, the department, and socialization within the program (Creighton et al., 2010; Gardner,
2008; Hirt & Muffo, 1998; Jones, 2013; Vekkaila, Pyhältö, Hakkarainen, & Keskinen, 2012).
These studies validate the formal definition of the dissertation advisor defined by Mansson and
Myers (2012) as:
those who serve as reliable sources of information by guiding their advisees through
the departmental policies and teaching their advisees about both formal and informal
rules. Advisors also are departmental and occupational socializers who introduce their
advisees to other departmental members, integrate the advisees into their field of study,
and enhance their interest, motivation, and dedication to their disciplines. As such,
graduate advisors are role models who possess the skills and knowledge desired by their
advisees to become effective researchers and teachers. (p. 311)
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In other words, the dissertation advisor is a personalized teacher and mentor to each of his or her
assigned doctoral students and he or she lead their advisees into becoming an expert in their
discipline and help them grow into independent researchers.
Funding.
In the way doctoral students are funded, the prominence of the advisor/advisee
relationship can be found to affect persistence. The method of funding has been found to
influence time-to-degree and attrition (Hirt & Muffo, 1998; Zhou & Okahana, 2016). In the
social sciences and humanities, those who were funded on fellowships were less likely to finish
than those who were funded by teaching assistantships. In these disciplines, interaction and
integration (with faculty in the programs) happen more often through teaching (Pion, 2001). On
the other hand, those students in the sciences were even more likely to finish when funded with a
research assistantship as opposed to the teaching assistantship. The reason for this could be that
research assistantships require direction and interaction with the dissertation advisor more
frequently (Ampaw & Jaeger, 2012; Bowen & Rudenstine, 1992; Lovitts, 2001; Pontius &
Harper, 2006).
Fellowships have no work hour requirement in research or teaching for the funding
received which makes those who are given this type of funding less involved and integrated into
the department compared to the other types of assistantships (Lovitts, 2001; Solem et al., 2009).
This could reflect a correlation to the significance of the advisor relationship as those students
who teach and conduct research within their advisor’s laboratory are more likely to accrue time
and mentoring from either their dissertation advisor or discipline faculty (Bowen & Rudenstine,
1992; Hirt & Muffo, 1998; Lovitts, 2001). Girves and Wemmerus (1988) found that those who
worked more closely with their advisor were more likely to be socially integrated into the
29

program and have a closer relationship which had a direct effect on time-to-degree. Although
funding mechanisms are offered in most doctoral program disciplines (Ostriker et al., 2011), a
discipline’s norms and culture favor some mechanisms over others; for example, sciences have
more research assistantships, and humanities offer more teaching assistantships.
Discipline and Time-to-degree.
Discipline culture can also contribute to how students interact with their dissertation
advisor. In the sciences, dissertation advising consists of more focused and intense guidance as
opposed to those in the social sciences who report vague advising from their dissertation chair
(Golde, 2005; Weil, 1989). Baird (1990) conducted a secondary analysis using data collected by
the National Research Council. He found that the sciences have the fastest time-to-degree for
doctoral studies: chemistry (5.9 years), chemical engineering (5.9 years), and biochemistry (6
years) while the social sciences and humanities had some of the longest completion rates:
Anthropology (8.3 years), History, (9.2 years), Political Science (8.2 years) (Baird, 1990).
Nerad and Cerny (1993) conducted a similar study at the University of California Berkley
and found comparable results with those in science and engineering completing their degrees in
5.5 to 6.2 years compared to students in the social sciences and arts completing it in 8.4 to 8.9
years. Kim and Otts (2010) confirmed these results in their study years later finding that those in
the physical sciences completed their degrees on average in 6.11 years followed by those in the
biological sciences in 6.22 years. More recently, NSF (2017) reported results from the 2015
Survey of Earned Doctorates on median time-to-degree by field, and it was the lowest for those
in science and engineering (5.2-5.7 years) and the highest for those in humanities and arts (6.9
years). In other words, the science disciplines have consistently awarded doctoral degrees in a
shorter amount of time than other disciplines.
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Laboratory Group.
Looking more closely into the environment of students in the science disciplines and why
the time-to-degree is shorter, one explanation is noted. After conducting an in-depth qualitative
study on two science departments, Golde (2005) reasoned the low attrition rates were due to the
speed in which students moved in to the research setting after starting the program. Science
doctoral students are usually assigned a laboratory group after admittance where their research
project begins promptly and continues throughout the program (Golde, 2005). Starting the
dissertation research project early is cited as a means to persistence in several other studies as
well (Boyle & Boice, 1998; Golde, 2005; Nerad & Cerny, 1993).
Gardner (2010) believed the laboratory group to be one possible reason for higher
persistence rates in the sciences (Leijen et al., 2015). Lott and colleagues (2009) reported that
future research needs to control for discipline to observe the unique effects it has on persistence
such as the presence of a laboratory group. However, not all science doctoral students experience
the laboratory setting and graduate experience the same way. Isolation can still be experienced
by those students who find themselves structurally isolated by being in a small lab away from the
main department center or for those students who are put out into fieldwork settings apart from
their laboratory mates and advisor with no social support (Golde, 2005).
On the other hand, the research laboratory setting in which science students exist
contributes to the adaptation of the students into the discipline norms (Golde, 2005). Students
who conduct research within a laboratory setting have even more contact with their dissertation
advisor and discipline faculty, which contributes to the advising of the student (Golde, 2005;
Nerad & Cerny, 1993). Another factor that contributes to the research group or laboratory setting
found in the sciences is the student’s frequency of interaction and communication with their
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advisors. This interaction preludes more partnering and completing of joint publications whereas
in the humanities students often work independently on their research project (Virtanen &
Pyhalto, 2012).
Co-Publishing.
It is not long after the advisor/advisee relationship has commenced that doctoral students
in the sciences begin their research project and scholarly writing (Golde, 2005; Leijen et al.,
2015; Nerad & Cerny, 1993). In the science disciplines, doctoral students typically learn to write
as a scholar through co-authoring with their dissertation advisor (Maher et al., 2013). Hence,
producing publications as a doctoral candidate is increasingly required (Sinclair, Barnacle, &
Cuthbert, 2014). In 2008, Kamler conducted a case study on co-authorship and publication in
doctoral studies in both education and in the sciences, and she confirmed that in the sciences,
there is more of an expectation for advisors to work with their students in this way than in
education. This corroborates Tinto’s (1993) findings that academic and social integration at the
doctoral level are intricately connected. The importance of learning how to write in a doctoral
program is paramount, and in the sciences, this skill is cultivated through the co-publishing
between the dissertation advisor and student (Maher et al., 2013). Dissertation advisors are the
gatekeepers of the language used to communicate in publications within the science discipline,
and this is taught to doctoral students through the co-publishing process (Maher et al., 2013).
The process of co-publishing is mutually beneficial to the dissertation advisor and the
student. The dissertation advisor receives assistance with research projects, and the student
receives guidance into the disciplinary norms of publishing as well as additional interaction with
the advisor (Barnes et al., 2012; Florence & Yore, 2004; Gardner 2010; Maher et al., 2013).
Kamler (2008) found that without the advisor initiating the co-publishing process with the
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advisee, many of the students never publish at all while in the program. Despite this expectation
and experience, there has not been much investigation into processes that can promote this type
of productivity or hinder it (Maher et al., 2013).
In Nettles and Millett’s (2006) study of 9000 doctoral students, it was found that research
productivity was a significant predictor of persistence. Publication productivity as a student was
also linked to career placement and greater research productivity post-graduation (Kamler, 2008;
Maher et al., 2013). There is a specific language used to communicate the knowledge within the
discipline which makes the dissertation advisor a gatekeeper into the disciplinary discourse
(Maher et al., 2013). Co-authorship allows the doctoral student to have guidance from their
dissertation advisor on writing for the discipline (Nettles & Millett, 2006). Through copublishing the student can learn the disciplinary norms of writing, build a relationship with the
dissertation advisor, and receive pertinent research training to prepare for a career by being given
the opportunity.
In summary, the relationship between the dissertation advisor and the doctoral student
has shown to have a connection with persistence in doctoral education. This was seen through
Jones’ (2013) meta-synthesis. Also, the relationship was shown to have influence by looking at
different studies that examined the funding mechanisms of students. These studies concluded
that students who were funded in ways that required more advisor or faculty contact were more
likely to complete their program. Lastly, differences in discipline and the influence of the
advisor/advisee relationship were reviewed. Some of the conclusions drawn were that those
doctoral students in the sciences, by the nature of their research group setting, received more
informal advising and direction from their dissertation advisors and more opportunities to copublish compared to their counterparts in the social sciences (Golde, 2005; Nerad & Cerny,
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1993; Ostriker et al., 2011). These informal advising experiences taking place within their
research group, in turn, could influence persistence (Gardner, 2010). In the following section, a
closer examination of the dissertation advisor’s role in the science disciplines will be given.
Science Discipline: Environment
It is imperative to understand at the doctoral level that discipline culture guides the
student experience; therefore, research conclusions need to identify these differences to make the
most precise conclusions of the results of the studies completed. A research study on the
difference in culture and academic performance among the disciplines was conducted by Biglan
(1973) and then replicated later and confirmed by Stoecker (1993). These studies categorized
disciplines into hard or soft and life or nonlife and pure or applied based on several factors. Table
1 reflects the categorization of the disciplines found. For the study, the focus of science
disciplines are found within the hard, pure, life and nonlife categories as documented in Table 1.
Table 1. Classification of Disciplines. Stoecker, J. L. (1993). The biglan classification revisited
Human Sciences Press, Inc.

34

Faculty Experience.
Biglan (1973) and Stoecker (1993) suggested from their data analysis that faculty in the
hard disciplines taught fewer courses and produced more publications than faculty in the soft
disciplines. It was also found that the soft disciplines admitted and enrolled more graduate
students than the hard disciplines which would entail less personal advising and larger class sizes
(Biglan, 1973; Stoecker, 1993). Therefore, with doctoral students expected to be immersed into
their discipline and follow the lead of their dissertation advisor, similar reflections of the amount
of publications and teaching activities are shown (Maher et al., 2013; Hirt & Muffo, 1998).
For science faculty, the pressure is high and the cliché ‘publish or perish’ is often
described as reality (Maher et al., 2013). The number of publications is the measure used for not
only scientific production but also for tenure and institutional funding (Maher et al., 2013). One
can conclude that tension and pressure can mount for academic science faculty not only in their
pursuit to publish their research but also in maintaining an acceptable teaching load, participating
in service, and advising their doctoral students under their care.
Advisor Selection.
The dissertation advisor and student relationship begins in the admissions process
(Gardner, 2009), but little research has been done on graduate student success outcomes of those
in certain disciplines and the selection of the dissertation advisor (Marshall et al., 2017). There is
much variation in how specific disciplines and their departments admit students and assign
dissertation advisors (Neale-McFall & Ward, 2015). Nevertheless, how an advisor is paired with
an advisee influences the doctoral student experience and the advisor relationship (Zhao et al.,
2007). In the sciences, it is more common that the dissertation advisor and the student decide to
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work together as part of the admission process compared to many social science departments that
usually assign an advisor to the student (Sheehy, 2016; Zhao et al., 2007). Though there is no
standardized advisor selection process for science doctoral students, certain practices are
common within the disciplines’ programs such as recruitment weekends, professional conference
meetings, and early rapport building through informal meetings and email (Zhao et al., 2007;
Harchol-Balter, 2002; Humphrey, Cote, Walton, Meininger, & Laine, 2005; Sheehy, 2016). In
some science departments such as the life sciences, exploratory rotations are used where a
student is advised by a committee for the first year and completes research rotations in different
laboratories before deciding on a permanent dissertation advisor (Golde, 2005; Zhao et al.,
2007). Through the selection process, the initial relationship between the dissertation advisor and
the student is formed which is like the traditional apprenticeship model. What makes the science
disciplines different is layers of additional support through the doctoral program which allows
for a team-oriented approach, to which the students are introduced to through this initial
selection process (Delamont & Atkinson, 2001; Parry, 2007).
Cascade Mentoring.
Part of this additional support found in science disciplines is what Golde (2005) has
coined “Cascade Mentoring.” In this setting, doctoral students work vigorously within a strong
research community consisting of several doctoral students, postdoctoral students, and academics
at different stages of their careers who collectively advise and mentor one another and focus on
solving a related research problem or project (Golde, Bueschel, Jones, & Walker, 2009).
Delamont and Atkinson (2001) found in their qualitative ethnographic study on doctoral
students’ experiences in the laboratory and field sciences the significance of the presence and
assistance of postdoctoral students in the research group. They found that when postdoctoral
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students assisted graduate students in experiments and mentoring, it led to professionalism as a
scientist and helped integrate them into the research group. (Delamont & Atkinson, 2001). After
completing an in-depth case study on postdoctoral scholars, Müller (2014) stated how
postdoctoral scholars play a significant role in educating the doctoral students in the laboratory.
Müller (2014) observed that the dissertation advisor, who is also an overburdened
scientist, will pass along many of the supervision responsibilities to their postdoctoral scholars.
Therefore, postdoctoral scholars, who are cornerstones within the research group, serve as
informal supervisors to doctoral students providing additional support both academically and
socially. Lovitts and Nelson (2000) found the lowest attrition rates to be in the sciences, which
they attribute to the laboratory setting where students focus on collaborative research and
academic and social integration is heightened. Golde (2005) described the organization and
hierarchy of the academic laboratory environment in the descriptive qualitative study that she
conducted when she examined two science departments:
Each faculty member sits at the center of a small solar system-graduate students at
various stages and post-doctoral research fellows orbit around the faculty advisor (often
referred to as the P.I., or Principal Investigator, highlighting the primacy of research).
The faculty member both establishes the research direction and sustains the group by
garnering external funding for research expenses, stipends, and tuition. This
organizational structure in turns defines several key features of graduate student life.
These features include the lab as the site in which research is carried out; an emphasis on
knowledge acquisition (e.g., through lab meetings, subfield specific journal clubs, and
information interactions with lab mates) rather than solely in classes; an expectation that
the dissertation research topic relates to, stems from, and feeds back into the advisor’s
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research; the interconnected nature of the research projects of lab maters; and the stability
of funding for the duration of graduate study. (p. 677)
In other words, the laboratory group setting that Golde (2005) described serves as a blend of
academic support, research training, and social support.
Although this form of interaction between the doctoral student with the laboratory group
and advisor seems ideal, Golde (2005) denoted that if this relationship becomes incompatible and
the lack of trust and intellectual support is held back by the advisor to the student, an increase in
attrition will occur. Golde (2005) reported that the dissertation advisor relationship accounted for
the greatest reason why science students left the program. Given the laboratory setting and the
advisor control over the environment including the research project, funding, sponsorship, and
publications, if the relationship does not flourish, the student’s progress will be halted and
possibly expire (Golde, 2005).
Financial Support.
There is a small difference among disciplines in the percentage of students who are fully
funded in their first year of study. The percentage is approximately 80 percent for social sciences
and 92 percent for the physical sciences (Ostriker et al., 2011). However, nearly 90 percent of
doctoral recipients in science, technology, engineering, and math (STEM) fields had their entire
education funded through their advisor’s research grants or other institutional resources (Zeiser
& Kirschstein, 2014). How students are supported financially in the sciences is a unique factor,
and doctoral students are more satisfied than expected with the financial support they receive
which tends to come from research assistantships, which are supported on their advisor’s grants
or other external funding (Barnes & Randall, 2012; Nettles & Millett, 2006). The National
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Science Foundation’s Report (2012) presented similar data on doctoral students in the physical
sciences: 47% were supported on research assistantships, 38% on teaching assistantships, 19%
on fellowships, and 6% by other means. The American Chemical Society (ACS) saw similar
results when they conducted a graduate student survey (2013): 37.1% were funded on teaching
assistantships, 35.7% were funded on research assistantships, and 19.7% were funded on
fellowships. In a more recent study, a review of financial support was done on non-STEM
departments and found that only 8 % of students had research assistantships, 33 % had teaching
assistantships, and 29 % had fellowships (Zhou & Okahana, 2016).
Relationship: The Dissertation Advisor and the Science Doctoral Student
Although these students were found to be much more satisfied with financial support and
other aspects of their doctoral experience, they were more dissatisfied than expected with their
relationship with their dissertation advisor (Barnes & Randall, 2012). From receiving funding
through third-party research grants, these scientists-in-training become not only doctoral students
but also employees and true apprentices (NASEM, 2018). These students report not only to their
dissertation advisor but also to their employer who is a senior scientist who can create an
atmosphere where behaviors, roles, goals, and accountability are moved along this spectrum of
being a student and an employee (Müller, 2014). Students are expected to produce products in
the forms of data and publications to their advisors, but unfortunately this has led to many
students feeling exploited (NASEM, 2018). The implications for this finding are still opaque and
further research is needed to see if this relationship has any measurable significance in student
outcomes in the sciences. In a recent report published by NASEM (2018), the committee
acknowledged the significance of high-quality and student-focused mentoring to the future
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success of graduate STEM students; however, faculty are not rewarded for such behaviors.
Research productivity and publications are the current metrics of success for faculty.
Dyadic Advising VS. Team Advising.
In the science disciplines where a team-oriented approach to research is utilized along
with multidisciplinary perspectives, the traditional one-on-one apprentice model is rare (Ostriker
et al., 2011). Instead, cascade mentoring consisting of the laboratory group managed by the
dissertation advisor, who is also the principal investigator of the research project, creates an
interconnected sense of support. This collaborative mentoring model brings into question the
value of not only the dissertation advisor’s support but also the laboratory’s support on graduate
student success outcomes (i.e., persistence, satisfaction, and scholarly works) (Cetina, 2009;
Delamont & Atkinson, 2001; Maher et al., 2013; Ostriker et al., 2011; Parry, 2007). The science
dissertation advisor is the primary agent of socialization into the discipline, intellectual research,
and sponsorship, and he or she could possibly make the difference between persistence or
attrition in the program as well as high or low scholarly productivity (Feldon, Maher, Hurst, &
Timmerman, 2015; S. Gardner, 2007; Johnson et al., 2000; Paglis et al., 2006; Pearson & Brew,
2002; Primé, Bernstein, Wilkins, & Bekki, 2015). The Council of Graduate Schools found in its
seven-year study, The Ph.D. Completion Project, that improvements in advising outnumbered
any other activity and innovation needed in graduate programs, and they also found a plethora of
research that supports the significance of the relationship between the dissertation advisor and
persistence (Baird, 1990; Creighton et al., 2010; Golde & Dore, 2001; Holley & Caldwell, 2012;
Ives & Rowley, 2005; King, 2008; Kurtz‐Costes et al., 2006; Lunsford, 2012; Paglis et al., 2006;
Zhao et al., 2007).
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With all the research done on the advisor/advisee relationship, there are relatively few
quantitative studies completed that reference graduate student success outcomes and even fewer
that are grounded in a theoretical model (Lunsford, 2012). Crisp and Cruz (2009) found in their
review not only issues with defining the dissertation advisor relationship but inconclusive
findings and small effect sizes which they suggest can be overcome by studying more variables
that might influence outcomes from this relationship. The Council of Graduate Schools (CGS)
reported that though the advising relationship was often cited as the most influential factor on
persistence, it is also the most difficult to measure and assess due to different student
characteristics, discipline, and perceptions of effective advising (King, 2008). Although these
structures differ across national contexts, the apprentice model in which the student in large
measure depends on the dissertation advisor for support is considered universal in the literature
(Bair et al., 2004; Heflinger & Doykos, 2016; Zhao et al., 2007). In the following section, I will
reference research specifically related to the science discipline and the dissertation
advisor/advisee relationship.
Definition of types of Dissertation Advisor Support.
The support from a dissertation advisor to a doctoral student has historically been
addressed using a yes or no index, but this has not assisted the literature in defining measures of
graduate student success (Lunsford, 2012). In examining the type of support received by the
doctoral student from the dissertation advisor, Kram’s (1983) discovery of two types of
mentoring support will be used: instrumental and psychosocial. For this study, instrumental
support has been renamed to be career support and will be cited as such from this point forward.
Kram (1983) defined career support as coaching, sponsorship, exposure, and opportunities to be
challenged as well as protections from risk (Kram, 1988; Noe, 1988). Psychosocial support, on
41

the other hand, included role modeling, empathizing, and counseling and contributed to the
student’s sense of competence and confidence (Kram, 1983; Kram, 1988; Paglis et al., 2006).
Both career and psychosocial support have been found in the relationship between the
dissertation advisor and doctoral student (Cronan-Hillix, Gensheimer, Cronan-Hillix, &
Davidson, 1986; Lunsford, 2012; Tenenbaum et al., 2001).
Though a dissertation advisor could provide both types of support in the science
discipline area, one type of support could be used more than the other and could have an
influence on the student’s overall satisfaction with the advisor as well as graduate student
success (Lunsford, 2012; Schlosser & Gelso, 2001). For example, though a doctoral student
might not feel personally cared about by their advisor or have a personal friendship, he or she
could still learn how to write research publications and conduct an experiment. Also, if a student
receives psychosocial support in addition to this career support believing that his or her advisor
cares about him or her personally, the student might be even more likely to follow the advice of
career support and reach his or her educational goals quicker with greater future potential
(Lunsford, 2012). In the following section, an analysis is provided on studies that have measured
advisor support using Kram’s definitions.
Advisor Support and Graduate Student Success Outcomes
Green and Bauer (1995) conducted a longitudinal study over a two year period of new
doctoral students in the sciences and looked specifically at dissertation advisor support using
Kram’s (1985) definitions of psychosocial and career support. The authors compared it to the
students’ productivity while controlling for incoming potential such as GRE scores, prior
research experience, and career commitment (Green & Bauer, 1995). Over a two year period,
they had complete questionnaires from 161 respondents. The authors found that students who
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reported a stronger commitment to science, reported research experience prior to starting
graduate school, and had reported higher GRE scores perceived receiving more advising support
and published more than their peers (Green & Bauer, 1995). They also found that when these
variables were controlled for, advising support, either psychosocial or career, did not explain any
additional variance (Green & Bauer, 1995). Though Green and Bauer (1995) used 24
departments and received 161 responses, their questionnaire was not anonymous over the two
years (though confidentiality was ensured in directions) and could bring bias into answers
recorded by students.
Furthermore, the authors also looked for a correlation between support and productivity
only within the students’ first two years of doctoral study. This could skew the results because in
most programs students are just beginning the research process and taking core coursework
(Grover, 2007; Tinto 1993). Lastly, the authors used language that was highly causal yet
acknowledged the limitation of their study. By recognizing that previous experiences of the
students are just one possible influence on the advising relationship, and other unstudied
variables may serve as mediators and outcomes in the advising relationship. Green and Bauer
(1995) asserted the need for further study.
Time-to-Degree, Satisfaction, and Publications.
Tenenbaum et al. (2001) conducted a quantitative study at the University of California
and surveyed 189 doctoral students across nine departments and several disciplines including
economics, psychology and chemistry regarding their relationship with their advisor. Using
Kram’s (1985) definitions of support (psychosocial and career), the authors discovered that
students who reported receiving more psychosocial support from their advisors rated the
relationship and the graduate experience with higher degrees of satisfaction (Tenenbaum et al.,
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2001). A bivariate correlation was also found with satisfaction in the advising working
relationship and with the advisor in general (Tenenbaum et al., 2001). However, through the
regression analysis, the authors found that students do differentiate the two: the overall
satisfaction with the advisor relationship and the working relationship between the student and
the advisor. This was made clear in the data that showed the more career support students
received the more satisfied they were with the working relationship but not necessarily with the
advisor (Tenenbaum et al., 2001). This study contributes to the literature in establishing the
importance of the type of support received from the dissertation advisor and how it could
influence graduate student success outcomes. The study did provide statistical significance
between the amount of career support received and the number of scholarly works reported
(Tenenbaum et al., 2001).
Then again, the authors did not provide data or statistical control as to how long these
students were in relationship with the advisor nor their standing in the program at the time of
survey completion (Tenenbaum et al., 2001). The stage the doctoral student is in could influence
this outcome (Grover, 2007; Tinto 1993). The possibility that some students had just started the
program while others were in the program for three or four years could skew the data. The
authors did cite that the longer students were enrolled in graduate school the less satisfied they
were with their advisor and with the relationship, but no other statistics or graphs regarding the
amount of time and benchmarks the students in the study had accrued were provided
(Tenenbaum et al., 2001). Lastly, the study did not reveal any statistical differentiation between
the disciplines and the data received but grouped them together. In the study, the researcher
addresses this absent data as far as academic benchmarks completed and its relationship to
academic outcomes, support received from dissertation advisor, and controlling for discipline by
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specifically examining programs in the sciences which operate differently than others (Biglan,
1973).
Lunsford (2012) conducted a study surveying over 400 doctoral students who were at
least in their third year of study at two universities on the type of advising support received and
graduate student success outcomes as defined by publications and satisfaction. She also used
Kram’s (1985) definitions of support of psychosocial and career which she measured using the
Advisory Working Alliance Inventory (Lunsford, 2012). Unlike Green and Bauer (1995),
Lunsford (2012) did find a significant correlation between receiving advising support and
publications and satisfaction. Lunsford’s (2012) results revealed a significant correlation
between psychosocial support, advisor satisfaction, and career support to publications and degree
progress.
Also, it was found that receiving both kinds of support from a dissertation advisor was
associated with faster degree progression until discipline was considered (Lunsford, 2012). This
result indicates that it may not be the support from the dissertation advisor that influences
persistence, but other factors within the discipline’s environment (Lunsford, 2012). Altogether,
Lunsford’s (2012) study used an adequate design to ensure statistical power and effect size but
highlights another gap in the literature. An examination of the dissertation advisor support in
discipline specific studies is needed. The study contributes to the literature because it examined
the relationship of support received and graduate student success outcomes, possible influential
variables like the laboratory participant size, and control for variables mentioned in the Green
Bauer study (1995) such as prior research experience and time in program in science disciplines.
Lunsford (2012) concluded the study by questioning whether the advisor support is even the
significant factor in influencing graduate student outcomes since it dropped in statistical
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significance once discipline was taken into account. The researcher also addresses this question
in the study.
Gap in Literature: Discipline.
In summary, the three studies mentioned above provide support for the study by stressing
gaps in the literature and in the results. The Green and Bauer (1995) study found that controlling
for extraneous variables such as competence at entrance level and prior research experience
made the type of advising support received insignificant. Tenenbaum and colleagues (2001)
provided insight differentiating the working relationship between the advisor and the student and
the student’s overall satisfaction with the advisor. Lunsford’s study (2012) provided support for
the significance in understanding the dissertation advisor relationship considering discipline.
Together the studies have provided validation for the study to address the holes that were not
filled in their results: Time in the program, academic benchmarks, discipline specific focus,
laboratory presence, all of which the study addressed.
The Role of Gender: Dissertation Advisor and Advisee in the Science Disciplines
Gender in the dissertation advisor and advisee relationship has been researched
extensively although less comparison of the dyad has been made discipline specific. In the ACS
Graduate Student Survey (2013) where over 2700 doctoral students in the chemical sciences
responded, women were less likely than men to report that their dissertation advisor helped them
to advance professionally. In the same survey, the data revealed that women were more likely
than men to receive support from other graduate students and professional colleagues where men
reported that most of their support came from their dissertation advisor (ACS, 2013). Also, men
more than women, reported that their dissertation advisor provided encouragement in pursuing
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opportunities such as presenting at conferences, attaining their goals, developing professional
relationships, and supporting them in their chosen career path. Men also reported receiving more
feedback on their research, opportunities for writing grant proposals, and career opportunities
and information as rated by a ‘considerable’ or ‘very great extent’ (ACS, 2013).
However, in the Green and Bauer (1995) longitudinal study of 161 doctoral students in
the sciences, they found no statistical evidence that any difference occurred in advising support
when gender was considered. This finding also confirms what Dreher and Ash’s (1990) study
found when they looked at mentoring support in an industrial setting (Green & Bauer, 1995).
Following the Green and Bauer (1995) study, Tenenbaum et al. (2001) discovered similar results
in their survey of 189 doctoral students across several disciplines. The authors found that women
and men doctoral students were more similar than they were different in the type of support they
received from their dissertation advisors. However, they did find that men reported more
publications across all the disciplines than did women (Tenenbaum et al., 2001). At the same
time, the authors found that the gender of the advisor made no statistical significance at all
(Tenenbaum et al., 2001). Male advisors were just as likely to provide career support as female
advisors although female advisors were more likely to provide psychosocial support than the
male advisors (Tenenbaum et al., 2001). The gender pair between the dissertation advisor and the
student were in proportion to the gender of the faculty available. There was no statistical
significance of male students with male advisors or vice versa (Tenenbaum et al., 2001).
On the other hand, Blake-Beard and colleagues (2011) indicated that females specifically
benefited from having a dissertation advisor of the same gender. They found that women
students who had a woman advisor received more help although there was no correlation with
this statistic and academic outcomes reported (Blake-Beard, Bayne, Crosby, & Muller, 2011).
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Another study that was completed found that gender was not necessarily significant for
satisfaction, but the overall support of the advisor including attitudes regarding work/life balance
influenced students’ perceptions (Kurtz-Costes et al., 2006). In the same study, it was found that
female doctoral students in programs heavily dominated by males had more difficulty working
with female faculty because of their lifestyle choices regarding family and marriage which the
female faculty in these departments did not understand (Kurtz-Costes et al., 2006). On the
contrary, in the same study it was found that students in gender-balanced departments received
more support from faculty regarding work/life balance (Kurtz-Costes et al., 2006).
Summary of Gender Role.
The studies above provide a vague contribution to the role gender provides in the
dissertation advisor relationship. In the study, the researcher will take a closer look at the science
discipline and the relationship gender has with the types of support female and male students
receive. The study contributes to the literature by providing a more focused perception of gender,
academic outcomes, support, and satisfaction related to the dissertation advisor relationship and
laboratory participant size. Science departments typically have more male faculty then female
faculty. In the study, gender was considered an independent variable to be analyzed to see if a
relationship exists with graduate student success outcomes within the science disciplines. In the
following section, a review of theoretical framework that links the variables of the study together
is examined.
Astin’s Input-Environment-Outcomes Theoretical Model
The number of theoretical frameworks that address graduate student success is lean.
Many address the significance of social and academic integration (Tinto, 1993), department
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characteristics, and student characteristics (Girves & Wemmerus, 1988). The problems with
these models are they create a narrow box of the graduate student experience and do not account
for differences in disciplines or address the importance of the dissertation advisor/advisee
relationship. For this reason, the researcher has focused on Astin’s Input-Environment-Outcome
(I-E-O) Model (Figure 1).

Figure 1. Inputs-Environment-Outcomes (I-E-O) Model (Astin, 1993).
At the time of this study, Astin’s (1993) I-E-O Model has not been used as a theoretical
framework for graduate student success. With the literature citing the value of evaluating
graduate student success by discipline and the consideration of the dissertation advisor
relationship support, the I-E-O Model provides the broadest evaluation of the graduate student
experience.
Application of Astin’s I-E-O Model.
Astin (1993) developed the I-E-O Model as a framework for higher education
assessment. He stated that assessments are incomplete without the consideration of student
inputs (I), the student’s environment (E), and the student’s outcomes (O) (Astin, 1993; Astin,
2012). Part of the intent of the model is to control for input differences that students enter the
environment with such as gender, age, competence, experience, or ethnicity (Astin, 1993;
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Thurmond & Popkess-Vawter, 2003). Astin (1993) illustrated the relevance of controlling for a
student’s inputs because they are always related to outputs and almost always related to the
student’s environment. The Green and Bauer (1995) study confirmed the significance of
controlling for student inputs and stated the importance for controlling for prior research
experience when examining graduate student success specifically publication output.
The student’s environment noted by E in Astin’s I-E-O Model is all encompassing yet
simple. It refers to the student’s experiences while in the educational environment (Astin, 1993).
Examples of the educational environment for the study include the department’s discipline, the
presence of a laboratory group and participant size, and student perception of the level of support
received from the advisor as well as the overall satisfaction level with the relationship. Astin
(1993) asserted that the most significant environmental factor is the student’s community. He
found that when a student’s environment lacked a sense of community there was a direct impact
on the satisfaction level with the student’s experience. For this reason, the laboratory group
participant size, which in the sciences contributes to the doctoral students’ community, will also
be measured.
Lastly, student outcomes defined by the O in Astin’s (1993) I-E-O Model is interpreted
for the study as the achievement of some level of satisfaction with the dissertation advisor
relationship, performance, and accomplishment that students report during certain times in their
doctoral program. For the study, using Astin’s I-E-O Model for a theoretical framework, the
researcher will control for specific student inputs (gender, advisor pairing, and research
experience), and measure factors found in the science doctoral student’s environment (support
from advisor and laboratory participant size) to see if there is a relationship to their academic
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outcomes (academic benchmarks met, scholarly works, overall satisfaction level with advisor
relationship). Figure 2 represents Astin’s (1993) I-E-O Model for this study.

Figure 2. Inputs-Environment-Outcomes (I-E-O) Model (Astin, 1993).
Conclusion of Chapter Two
This Chapter examined the research literature that is applicable to the study’s purpose.
The chapter also discussed Astin’s I-E-O Model as the theoretical framework. Notably, the
following topics were also covered: Doctoral education in the U.S., attrition, persistence,
discipline, the dissertation advisor relationship, and gender of the advisor/advisee pair associated
with doctoral students. Additionally, the chapter provided a justification for the study’s purpose
on examining the support received from the dissertation advisor from the student’s perspective
and its relationship to graduate student success as well as the use of Astin’s I-E-O Model to
explain the interconnection of the variables studied. In the following chapter, an explanation of
the research method for the study is provided.
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Chapter Three
Method
This Chapter will add to the literature contributions of Chapter Two by describing the
specifics of the study regarding participants, measures, and procedures that were used to gather
data. The chapter will start with a discussion of the research design and the strategy for data
collections including the instrument, validity, and reliability. Next, a description of the study’s
sampling procedure will be reviewed followed by a description of the participants. The chapter
will conclude with a chart summarizing the method for each research question.
Research Questions
The research questions that guided the study are below:
Research Question One (RQ1): How much support do science doctoral students report
receiving from their dissertation advisor based on the three types: psychosocial support, career
support, and identification?
Research Question Two (RQ2): What is the relationship between the number of participants
in a student’s laboratory group and the levels of support received from the advisor (psychosocial,
career, and identification)?
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Research Question Three (RQ3): What is the relationship between the level of support
received from the advisor (psychosocial, career, and identification) and graduate student success
outcomes (level of satisfaction, academic benchmarks, and scholarly works)?
Research Question Four (RQ4): What is the relationship between the number of participants
in a student’s laboratory group and graduate student success outcomes (level of satisfaction,
academic benchmarks completed, and scholarly works)?
Research Design
The study is a non-experimental descriptive correlational survey research design in which
data was collected from responses to two survey instruments: The Advisory Working Alliance
Inventory – Student Perspective Scale (Schlosser & Gelso, 2001) and the Doctoral Student
Information Survey which is supplemental background survey designed by the researcher. The
study utilized a correlational approach to attempt to determine whether, and to what degree, a
relationship exists between two or more variables (Fraenkel, Wallen, & Hyun, 1993).
The study is exploratory in nature with the intent to contribute to the literature on
graduate student success, research groups, and dissertation advisor relationships. Therefore, a
correlational research design was selected because the purpose of the study is to determine
whether a relationship exists between the level of support received from the dissertation advisor,
the participant size of a laboratory group, and graduate student success outcomes with science
doctoral students. Levels of support received from the dissertation advisor and size of laboratory
groups are the study’s independent, predictor variables; and graduate student success outcomes
as measured by meeting academic benchmarks, completion of scholarly works (including
presentations and publications), and the overall satisfaction level with the relationship with the

53

advisor are the study’s dependent variables. These variables are operationalized as continuous
variables, which allows the degree and magnitude among them to be measured.
Participants
A convenience sample was used to recruit participants for this study. A listserv of target
students was requested from a large Southeastern metropolitan university. Specific criterion for
inclusion in generating the listserv for the study included: actively enrolled doctoral level
students in a mix of departments that include hard, pure, life and nonlife sciences (biology,
chemistry, geology, marine science, and physics). The total number of students sent the survey
was 395. These criteria were chosen to allow for several cohorts in each discipline. The rationale
for including all active science doctoral students allowed the sampled population to have
developed a relationship with their dissertation advisor, meet some academic benchmarks, and
have the chance to engage in scholarly productivity (Creighton et al., 2010). Though there is a
seven-year time limit for doctoral students at this university; the intention with including all
students that were active was to capture doctoral students that might have had approved leaves
and extensions, and therefore yielding a larger sample size for the study. It also allowed for
information on newly admitted students to contribute data on their relationship with their
dissertation advisor and laboratory group. Participation in the study was voluntary. The unit of
analysis was the individual doctoral student.
From the sample of 395 students, approximately 121 students participated (started the
survey by answering at least one question) in the survey for a 31 percent initial response rate;
however, not all students answered every single question. Therefore, for each analysis done only
those participants that answered every question needed to answer the research question were
included. Each table includes the specific sample size that was used to calculate the response.
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The range student response rate sample size was 89 to 108. There were 61 questions asked total
and took students approximately 20 minutes to complete. The researcher acknowledges that the
length and time commitment of the survey may have influenced response rate and survey
completion. The demographic information collected is presented in Table 2.
Table 2: Table of Frequency Distributions of Demographic Variables
Variable
Gender Student (N = 103)
Student Male
Student Female
Student Gender non-conforming
Student Self-described
Gender Advisor (N = 103)
Advisor Male
Advisor Female
Advisor Unknown
Citizenship Status (N = 103)
International Citizen
Permanent Resident
U.S. Citizen
Hispanic Descent (N = 103)
Yes
No
Student Racial Background (N = 107)
American Indian/Alaskan Native
Asian
African American
Native Hawaiian/Pacific Islander
Caucasian
Other
Discipline (N = 108)
Biology
Chemistry
Geology
Marine Science
Physics

Frequency

Percent

Survey Code

50
50
2
1

48.54
48.54
1.94
.97

(1)
(2)
(6)
(4)

81
21
1

78.64
20.39
.97

(1)
(2)
(6)

36
6
61

34.95
5.83
59.22

(1)
(2)
(3)

17
86

16.5
83.5

(1)
(2)

3
26
3
0
64
11

2.8
24.3
2.8
0
59.81
10.28

(1)
(2)
(3)
(4)
(5)
(7)

16
57
7
19
9

14.81
52.78
6.48
17.59
8.33

(1)
(2)
(3)
(4)
(5)
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Table 2: Table of Frequency Distributions of Demographic Variables Continued
Variable
Frequency
Percent
Survey Code
Years in program (N = 108)
<1
1
2
3
4
5
>5
Dissertation Started (N = 107)
Yes
No

19
20
22
26
12
4
5

17.59
18.51
20.37
24.07
11.11
3.7
4.62

(0)
(1)
(2)
(3)
(4)
(5)
(6)

85
22

79.44
20.56

(1)
(2)

Data Collection Procedures
Prior to conducting the study, permission was sought from the University’s Institutional
Review Board (IRB) Human Subject Committee. The approval letter is included in the Appendix
of the dissertation.
Informed Consent.
The participants were provided an informed consent form as part of their voluntary
participation in the survey and study. This informed consent acknowledged that the information
submitted by the participants will be anonymous and confidential.
Data Collection.
Using Qualtrics software and enabling the anonymity option, the two instruments were
combined into one survey questionnaire (copy found in the Appendix) which was emailed out to
the targeted group described above informing the potential participants of the study’s intention,
informed consent and confidentiality, and measures. The email stated that the intention of the
study to examine the support received by science doctoral students from their dissertation
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advisor and its relationship to graduate student success outcomes. Another email was sent out 14
days after the initial request as a final reminder to participate in the study.
Survey Instruments
To answer the research questions, a non-experimental, descriptive correlational research
design was used in which data was collected via the responses to the two instruments
Advisory Working Alliance Inventory.
The Advisory Working Alliance Inventory – Student Perspective (AWAI) is a 30-item
self-report inventory in which respondents indicate their agreement on a 5-point Likert scale (i.e.,
1= strongly agree to 5=strongly disagree) (Schlosser & Gelso, 2001). After validation of the
survey was complete, Schlosser and Gelso (2001) discovered three subscales: 1. Psychosocial
Support (11 Items) 2. Career Support (14 Items) and 3. Identification-Individualization (5 Items).
For the purpose of this study, I renamed Identification-Individualization to only Identification for
clarity purposes. The lower the student scores the relationship on the scale, the more it indicates
the advisee feels more advisor support and encouragement (psychosocial), a greater desire to
emulate the advisor (identification), and a greater understanding of the tasks, goals, and
processes of graduate education (Career). The higher a student scores on the scale, the more it
indicates a weak interpersonal relationship (psychosocial), a separation of identity from the
advisor (identification), and a working alliance that is unproductive and non-facilitative (career)
(Farrelly, 2006; Georgiou, 2017). Accordingly, the Schlosser and Gelso (2001) recommended
the use of the scale to measure advising pairs during the graduate education experience to
evaluate the degree of support received from the relationship to meet the students’
developmental goals.
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To that end, the AWAI was selected because of its established validity and reliability
tested with doctoral students (Schlosser & Gelso, 2001; Schlosser & Gelso, 2005; Schlosser &
Kahn, 2007; Schlosser, Lyons, Talleyrand, Kim, & Johnson, 2011). Construct validity estimates
for the AWAI total and three subscales for coefficient alpha range from .86 to .90 (Schlosser &
Gelso, 2001). The creators of the survey found that both the internal consistency and test-retest
reliability were satisfactory with Pearson correlations between .75 and .92 (Schlosser & Gelso,
2001; Schlosser & Gelso, 2005). Research studies conducted with graduate students have further
provided substantial support for the psychometric robustness of the AWAI, with the coefficient
alpha ranging from .84 to .95 (Georgiou, 2017; Rice et al., 2009; Schlosser & Kahn, 2007;
Schlosser et al., 2011, Wei, Tsai, Chao, Du, & Lin, 2012).
Doctoral Student Information Survey.
A supplemental survey named the Doctoral Student Informal Survey (DSIS) was developed
by the researcher for the purposes of acquiring information to the following indices: student
gender, advisor gender, ethnicity, science discipline, duration of program enrollment, academic
benchmarks completed, advisor pairing, laboratory group size, undergraduate research
experience, publications, presentations, and overall satisfaction level with the dissertation
advisor. The survey consists of a mix of Likert scale and multiple-choice questions. This survey
also includes optional short-answer questions where students describe the quality of the advising
they received, advising successes, or recommendations for advising improvements. There are 31
questions on the DSIS.
The researcher’s committee members have validated the questions and a pilot-test of this
survey was completed in May of 2018. Experts in higher education and 47 science doctoral
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students provided feedback on the questions for validation. The following are the highlights of
the feedback received and how the researcher updated the survey.
The GRE score was initially an input variable (Astin, 1993) for the study and was asked for
on the survey. Several students commented that they no longer remembered their GRE score,
they mentioned they could not find their GRE score, and they mentioned that many students will
most likely not go looking for their GRE score to answer the survey question. The researcher
then looked more into the literature on the GRE score and its relationship with graduate student
success outcomes. As mentioned earlier in Chapter Two, there was no relationships found with
the GRE score and specific success outcomes that the study is looking to measure (academic
persistence, scholarly works, and satisfaction level). Therefore, the GRE score question was
removed from the survey.
The second area where students noted some confusion was what can be counted as a
publication. With this feedback the researcher clarified in the question that conference
proceedings did count and if a manuscript has been accepted by not yet published it could be
counted.
Other clarifications made to survey came from feedback requesting additional criteria options
for how students could be paired with their dissertation advisor, clarifying what it means to
participate in undergraduate research projects, as well as adding a skipping function to laboratory
group questions when students select that they are not currently part of a laboratory group. The
researcher took all the feedback received from the higher education experts and the students into
consideration and made the appropriate updates to the survey.
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Data Analysis
Following the theoretical framework using Astin’s I-E-O Model, the input variables of
undergraduate research experience, advisor pairing, and gender are considered control variables.
These are variables that students bring with them to their environment and influence output
variables (Astin, 1993). The independent variables are those found and experienced within the
environment which is the levels of support students receive from their dissertation advisor and
the participant size of the laboratory group. The dependent variables are those considered to be
output variables by Astin (1993), which would be overall satisfaction level with the advisor
relationship, academic benchmarks completed, and number of scholarly works produced.
Using SPSS, descriptive statistics were generated from the scores received on the AWAI
including means and standard deviations statistics. Advisor and student demographics were
computed as frequency distributions as referenced in Table 2 on page 55. These results provide
data to answer Research Question One, how much support do science doctoral students report
receiving from their dissertation advisor based on the three types: psychosocial support, career
support, and identification?
All remaining questions were analyzed using multiple regression analysis. This statistical
test was chosen due to its ability to determine a correlation between a dependent variable and
two or more independent variables or predictor variables (Gall, Gall, & Borg, 2007). A stepwise
multiple regression method was used for entering the variables into the regression analysis. Each
step in a stepwise regression, performs a test to see the significance of each independent variable
already in the equation. If a variable in the analysis is measuring the same construct as another, it
could mean the first variable is no longer contributing anything to analysis. In a stepwise
procedure, the variable is dropped from the analysis even though it might have been a good
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predictor at one time. Given other predictors, the variable may not be found to provide a
significant contribution to the model (Mertler & Vannatta, 2001). A multiple regression was
conducted on the AWAI subscale factors to review whether research laboratory group variables
(participant size) have a relationship with AWAI mean responses. These results provided the
answer to Research Question Two: What is the relationship between the number of participants
in a student’s laboratory group and the levels of support received from the advisor (psychosocial,
career, and identification)?
The DSIS provided data to answer the remaining study’s questions: Research Question
Three, What is the relationship between the level of support received from the advisor
(psychosocial, career, and identification) and graduate student success outcomes (level of
satisfaction, academic benchmarks, and scholarly works) and Research Question Four, What is
the relationship between the number of participants in a student’s laboratory group and graduate
student success outcomes (level of satisfaction, academic benchmarks completed, & scholarly
works)?
The individual student responses were the unit of analysis on this survey. With these data,
a multiple regression analysis was conducted with each dependent variable (overall level of
satisfaction, academic benchmarks, and scholarly works) which resulted in three models and
allowed for the researcher to isolate the independent variables (levels of support received from
the advisor and laboratory group size) that are included in the regression in order to determine
the relative impact of each independent variable on the dependent variables (graduate student
success outcomes, i.e., satisfaction level, scholarly works, and persistence) simultaneously
(Tabachnick & Fidell, 2007).
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Models were created for each dependent variable with the control variables (i.e.,
undergraduate research experience, advisor matching, gender). Additional predictor variables
were added to the models as well including years in program, confidence level in graduating,
level of satisfaction with research group, and citizenship status. When there are multiple
predictor variables, a stepwise procedure can be used to determine the independent variables
contributing to the model (Mertler & Vannatta, 2001). The standardized Pearson correlation
coefficient was used as the test statistic to measure the strength of the relationship between
variables, and to determine whether a significant correlation exists among the variables. The
specific variable of interest is the size of the laboratory group. Additionally, the multiple
correlation coefficient (R) is included in the analysis which measures the magnitude of the
relationship between the dependent variable and all of the predictor variables (Gall et al., 2007).
The coefficient of determination (R2) was calculated for each model and shows the variance
created by adding in each predictor variable into the regression model. All statistical analysis
was completed using SPSS Statistics 25 software. The surveys addressed each research question
in the study. Table 3 highlights how each survey question contributes to the answer of the
research questions.

62

Table 3. Survey Question’s Relationship to Research Questions.

Research Question
Analysis
(RQ1) How much support do science doctoral students
report receiving from their dissertation advisor based on Descriptive
the three types: psychosocial support, career support,
Statistics
and identification?
(RQ2) What is the relationship between the number of
participants in a student’s laboratory group and the
levels of support received from the advisor
(psychosocial, career, and identification)?
(RQ3) What is the relationship between the level of
support received from the advisor (psychosocial, career,
and identification) and graduate student success
outcomes (level of satisfaction, academic benchmarks,
and scholarly works)?
(RQ4) What is the relationship between the number of
participants in a student’s laboratory group and
graduate student success outcomes (level of
satisfaction, academic benchmarks completed, and
scholarly works)?
Demographics, Discipline, Advisor Pairing,
Undergraduate Research Experience

Survey
Questions

32-61

Multiple
Regression

24, 19, 32-61

Multiple
Regression

3, 5-12, 16-17,
32-61

Multiple
Regression
Descriptive
Statistics

3, 5-12, 16-23
1, 2, 13-15, 2431

Conclusion of Chapter Three
This chapter reviewed the methods to collect and analyze the data pertaining to this
study. Additionally, a description on the participant recruitment process and participant
characteristics was provided. A non-experimental correlational research design was used and
included a survey which utilized the AWAI and a supplemental survey. Procedures for
measurement and data analysis were provided. Chapter four reviews the data and presents the
analysis.
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Chapter Four
Results
This chapter will report the results of this quantitative correlational study that explored
the relationship between the amounts of each level of support (psychosocial, career, and
identification) reported by science doctoral students from their dissertation advisor and graduate
student success outcomes (overall level of satisfaction, academic benchmarks, and scholarly
works). Also, the laboratory group participant size was also analyzed in relationship to levels of
support received and graduate student success outcomes. Additional factors such as
undergraduate research experience, advisor matching, gender, years in program, confidence level
in graduating, level of satisfaction with research group, and citizenship status were also
considered. Data collected in response to the research questions are presented in this chapter.
Prior to completing the analysis to address the questions, the data were reviewed to ensure
collinearity was not a problem. Any meaningful and significant correlations among the variables
and potential predictors are identified.
Descriptive Statistics
Responses were gathered from 121 participants (not every participant answered all
questions so sample size is included with each analysis) on two separate measures: the Advisory
Working Alliance Inventory (AWAI-student version) and Doctoral Student Information Survey
(DSIS). Descriptive statistics using SPSS Statistics 25 software were computed as well as the
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scores from the AWAI. Means and standard deviations were calculated for the AWAI totals and
by gender in Table 7 below. Demographic variables were calculated as frequency distributions
including student gender, advisor gender, student ethnicity, student citizenship status, discipline,
years in program, and if the dissertation had been started (see Table 2 on page 55). Separate
frequency distribution tables were created to reflect the advising pairing mechanism and
undergraduate research experience (see Table 4 and Table 5).
Demographic variables of interest that were described in Table 2 on page 55 are that
approximately 80% of respondents have been in the doctoral program three years or less and
80% of the respondents have also already started the dissertation process. Approximately one
half of the students who responded reported being male (48.54%) and approximately half
reported being female (48.54%). However, the 78% of students reported having a male advisor
and approximately 20% reported having a female advisor. The percentage of students who
reported being a U.S. Citizen or Permanent Resident was approximately 65% and those who
reported being an International Citizen was approximately 35%.
Table 4 below provides the mechanisms and frequency for how students in the sample
were matched with their dissertation advisor.
Table 4: Table of Frequency Distributions of Advisor Pairing Mechanism
Variable
Frequency Percent Survey Code
Advisor Pairing Mechanism (N = 104)
Laboratory Rotation Experiences
9
8.65
(1)
Interactions before and during admissions process
37
35.58
(2)
Assignment of the Department
5
4.81
(3)
Selected by student based on similar interests
18
17.31
(4)
Continued with same advisor from MS program
4
3.85
(5)
Through relationship as an undergraduate
19
18.27
(6)
Other
10
9.62
(7)
Advisor not assigned yet
2
1.92
(8)
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Over 57% had interactions with their advisor prior to starting the doctoral program.
Table 5 provides the frequency of those from the sample who had participated in undergraduate
research projects.
Table 5: Table of Frequency Distributions of Undergraduate Research Experience
Variable
Frequency Percent Survey Code
Undergraduate Research Experience (N = 102)
Yes
88
86.27
(1)
No
14
13.73
(2)
Approximately 86% of the student sample reported to having this experience.
Table 6 provides the frequency distribution of the participant size of the students sampled current
laboratory groups.
Table 6: Table of Frequency Distributions of Laboratory Group Size
Variable
Frequency Percent Survey Code
# of Participants in Group (N = 103)
>5
41
39.81
(1)
6 to 10
40
38.83
(2)
<10
19
18.45
(3)
Not in a Group
3
2.91
(0)
Approximately 40% reported being a part of a group with five participants or less,
approximately 39% reported being in a group of six to 10 members, approximately 18% reported
being a part of a group with more than 10 members, and approximately 3% of the sample report
not belonging to a laboratory group.
Levels of Support Received from the Dissertation Advisor

Research Question One explored how much support science doctoral students reported
receiving from their dissertation advisor based on the three levels measured on the AWAI
(psychosocial, career, and identification). Table 7 reflects the averages and standard deviations
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of how all students reported receiving support and how males and females reported receiving
support.
Table 7: Table of Means and Standard Deviations of AWAI Scores Totals & by Gender

Variable
AWAI
Psychosocial
Support
AWAI Career
Support
AWAI
Identification

Total
Mean
(N=100)

Total
SD

Male
Mean
(N=48)

Male
SD

Female
Mean
(N=49)

Female
SD

1.96

0.84

2.01

0.13

1.94

0.12

2.35

0.85

2.30

0.12

2.42

0.12

2.66

0.89

2.70

0.14

2.64

0.12

Note. AWAI = Advisory Working Alliance Inventory. SD = Standard Deviation. Students who
identified as non-binary were not included in N for Gender.
On average students reported receiving more psychosocial support than career support. However,
female students reported receiving more psychosocial support from their advisors than do males.
On the other hand, males reported receiving more career support from their advisors than do
females. Lastly, females seem to identify more with their advisor than do males. Overall, though,
identification with the advisor was the least level of support received.
Laboratory Group Size and the Levels of Support Received from the Dissertation Advisor
Research Question Two addressed the relationship between the number of participants in
a student’s laboratory group and the levels of support received from the advisor (psychosocial,
career, identification). A stepwise multiple regression was used to answer this question for each
dependent variable. The independent variables were number of participants in the laboratory
group, number of years in program, dissertation project started, confidence level of graduating,
advisor pairing mechanism, satisfaction level with research group, undergraduate research
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experience, student gender, advisor gender, and citizenship status. The dependent variables were
psychosocial support received, career support received, and identification received. There was
not a problem with multicollinearity. The VIF was less than 10.0 and the tolerance was less than
1.0 (Stevens, 2009).
Psychosocial Support.
Results of the regression analysis indicated there was a statistically significant 2-step
model, R = .541, R2 = .293, R2 adj = .277, F (1, 92) = 18.607, p = <.001. The model accounted for
29.3% of the variance in psychosocial support received. The significant independent variables
were the overall satisfaction level with the laboratory group, which accounted for 25.2% of the
variance and the gender of the advisor, which accounted for 4% of the variance. Table 8 presents
the model summary by step and Table 9 presents the model coefficients.
Table 8: Psychosocial Support Stepwise Summary (N = 92)
Model

R2

R

R2 adj

R2 chg

F chg

df

p

1

0.502

0.252

0.244

0.252

30.671

1

<.001

2

0.541

0.293

0.277

0.04

5.146

1

<.05

Table 9: Psychosocial Support Coefficients Summary
Model 2
Satisfaction Level
with Research
Group
Advisor Gender

B

β

t

p

r

Partial

0.442
-0.424

0.508
-0.201

5.731
2.268

<.001
<.05

0.502
-0.233

0.508
-0.201

Psychosocial support was more influenced by the satisfaction level with the research
group and the gender of the dissertation advisor. The more satisfaction students reported having
with their laboratory group, the more psychosocial support they reported receiving from their
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dissertation advisor. Students who had female dissertation advisors reported receiving more
psychosocial support than those who had male dissertation advisors. Laboratory participant
group size was not a significant predictor of psychosocial support received.
Career Support.
Results of the regression analysis indicated there was a statistically significant 3-step
model, R = .713, R2 = .508, R2 adj = .491, F (1, 91) = 15.653, p = <.001. The model accounted for
50.8 % of the variance in Career support received. The significant independent variables were
the overall satisfaction level with the laboratory group, which accounted for 31.1% of the
variance, the gender of the advisor, which accounted for 11% of the variance, and time in
program, which accounted for 8.7% of the variance. Table 10 presents the model summary by
step and Table 11 presents the model coefficients.
Table 10: Career Support Stepwise Summary (N = 91)
Model
1
2

R
0.558
0.649

R2
0.311
0.422

R2 adj
0.304
0.409

R2 chg
0.311
0.110

F chg
41.107
17.170

df
1
1

p
<.001
<.001

3

0.713

0.508

0.491

0.087

15.653

1

<.001

Table 11: Career Support Coefficients Summary
Model 3
Satisfaction Level
with Research
Group
Advisor Gender
Time in Program

B

β

t

p

r

Partial

0.417
-0.683
0.148

0.490
-0.316
0.305

6.373
4.246
3.956

<.001
<.001
<.001

0.558
-0.315
0.443

0.560
-0.410
0.387
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Career support was more influenced by the satisfaction level with the research group, the
gender of the dissertation advisor, and the time spent in the program. The more students were
satisfied with their laboratory group, the more career support they reported receiving from the
advisor. Students reported receiving more career support from female advisors than from male
advisors. Lastly, the longer students were in the program, the less career support they reported
receiving. Laboratory participant group size was not a significant predictor of career support
received.
Identification Level with the Advisor.
Results of the regression analysis indicated there was a statistically significant 2-step
model, R = .490, R2 = .240, R2 adj = .233, F (1, 92) = 14.235, p = <.001. The model accounted for
24% of the variance in identification reported. The significant independent variables were the
overall satisfaction level with the laboratory group, which accounted for 18.4% of the variance
and the time in program, which accounted for 5.6% of the variance. Table 12 presents the model
summary by step and Table 13 presents the model coefficients.
Table 12: Identification Stepwise Summary (N = 92)
Model

R2

R

R2 adj

R2 chg

F chg

df

p

1

0.429

0.184

0.175

0.184

20.546

1

<.001

2

0.490

0.240

0.223

0.056

6.649

1

<.05

Table 13: Identification Coefficients Summary
Model 2
Satisfaction Level
with Research
Group
Time in Program

B

β

t

p

r

Partial

0.332
0.127

0.086
-0.049

3.864
2.578

<.001
<.05

0.429
0.338

0.355
0.237
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Identification level with the advisor was reported to be more influenced by the
satisfaction level with the research group and time spent in the program. Students who reported
more satisfaction with their laboratory group also reported identifying more with their advisor.
Also, the longer students were in the program, the less likely they were to report identifying with
their advisor. Laboratory participant group size was not a significant predictor of this variable.
Graduate Student Success and the Levels of Support Received from the Dissertation
Advisor

Research Question Three examined the relationship between the level of support received
from the advisor (psychosocial, career, identification) and graduate student success outcomes
(level of satisfaction, academic benchmarks, and scholarly works). A stepwise multiple
regression was used to answer this question for each dependent variable. The independent
variables were psychosocial support, career support, identification, number of years in program,
dissertation project started, confidence level of graduating, advisor pairing mechanism,
satisfaction level with research group, undergraduate research experience, student gender,
advisor gender, and citizenship status. The dependent variables were the overall level of
satisfaction with the advisor, academic benchmarks met, and number of scholarly works. There
was not a problem with multicollinearity. The VIF was less than 10.0 and the tolerance was less
than 1.0 (Stevens, 2009).
Overall Level of Satisfaction with the Dissertation Advisor.
Results of the regression analysis indicated there was a statistically significant 3-step
model, R = .841, R2 = .708, R2 adj = .698, F (1, 88) = 14.235, p = <.05. The model accounted for
71% of the variance in the overall level of satisfaction with the dissertation advisor that was
reported. The significant independent variables were career report received, which accounted for
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60.3% of the variance, psychosocial support received, which accounted for 8.3% of the variance,
and overall satisfaction level with the laboratory group, which accounted for 2.2% of the
variance. Table 14 presents the model summary by step and Table 15 presents the model
coefficients.
Table 14: Overall Level of Satisfaction Stepwise Summary (N = 88)
Model
1
2
3

R
0.777
0.828
0.841

R2
0.603
0.686

R2 adj
0.599
0.679

0.708

R2 chg
0.603
0.083

0.698

F chg
136.824
23.393

df
1
1

p
<.001
<.001

6.708

1

<.05

0.022

Table 15: Overall Level of Satisfaction Coefficients Summary
Model 3

B

β

t

p

r

Partial

Career Support
Psychosocial
Support
Satisfaction Level
with Research
Group

0.531

0.448

5.451

<.001

0.777

0.502

0.412

0.339

4.313

<.001

0.729

0.418

0.185

0.185

2.590

<.05

0.443

0.266

The overall level of satisfaction with the dissertation advisor was most influenced by the
career support received, the psychosocial support received, and the overall satisfaction level with
the research group. Therefore, the more students reported receiving career support and
psychosocial support, and reported satisfaction with their research group, the more satisfaction
they reported having with their dissertation advisor relationship. The level of identification was
not a significant predictor of the overall level of satisfaction with the dissertation advisor.
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Academic Benchmarks.
Results of the regression analysis indicated there was a statistically significant 1-step
model, R = .358, R2 = .128, R2 adj = .118, F (1, 88) = 12.923, p = <.001. The model accounted for
12.8% of the variance in academic benchmarks reported. The significant independent variable
was the time in program. Table 16 presents the model summary by step and Table 17 presents
the model coefficients.
Table 16: Academic Benchmarks Stepwise Summary (N = 88)
Model
1

R
0.358

R2

R2 adj

0.128

0.118

R2 chg

F chg

df

p

0.128

12.923

1

<.001

Table 17: Academic Benchmarks Coefficients Summary
Model 1
Time in Program

B
0.299

β
0.083

t
3.595

p
<.001

r
0.358

Partial
0.358

The more time students spent in the program, the more academic benchmarks they were
able to meet. None of the support mechanisms were significant predictors for the number of
academic benchmarks met that were reported.
Scholarly Works.
Results of the regression analysis indicated there was a statistically significant 2-step
model, R = .335, R2 = .112, R2 adj = .093, F (1, 90) = 4.752, p = <.05. The model accounted for
11.2% of the variance in scholarly works reported. The significant independent variables were
dissertation project started, which accounted for 6.5% of the variance and undergraduate
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research experience, which accounted for 4.7% of the variance. Table 18 presents the model
summary by step and Table 19 presents the model coefficients.

Table 18: Scholarly Works Stepwise Summary (N = 90)
Model
1
2

R
0.256
0.112

R2
0.065
0.112

R2 adj
0.055
0.093

R2 chg
0.065
0.047

F chg
6.375
4.752

df
1
1

p
<.05
<.05

Table 19: Scholarly Works Coefficients Summary
Model 2
Dissertation
Project Started
Undergraduate
Research
Experience

B

β

t

p

r

Partial

-5.243

-0.295

-2.926

<.05

-0.256

-0.295

-4.778

-0.220

-2.180

<.05

-0.167

-0.224

The number of scholarly works reported was more influenced by whether the student had
started their dissertation project and if they had research experience as an undergraduate. In other
words, students who had started their dissertation project and who had participated in research as
an undergraduate, reported a higher number of scholarly works. The levels of support received
were not significant predictors of the scholarly works reported.
Laboratory Group Size and Graduate Student Success Outcomes

The fourth research question addressedthe relationship between the number of
participants in a student’s laboratory group and graduate student success outcomes (level of
satisfaction, academic benchmarks, and scholarly works). A stepwise multiple regression was
used to answer this question for each dependent variable. The independent variables were
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laboratory group size, number of years in program, dissertation project started, confidence level
of graduating, advisor pairing mechanism, satisfaction level with research group, undergraduate
research experience, student gender, advisor gender, and citizenship status. The dependent
variables were the overall level of satisfaction with the advisor, academic benchmarks met, and
number of scholarly works. There was not a problem with multicollinearity. The VIF was less
than 10.0 and the tolerance was less than 1.0 (Stevens, 2009).
Overall Level of Satisfaction with the Dissertation Advisor.
Results of the regression analysis indicated there was a statistically significant 4-step
model, R = .716, R2 = .513, R2 adj = .491, F (1, 89) = 6.702, p = <.05. The model accounted for
51.3% of the variance for the overall level of satisfaction with the dissertation advisor reported.
The significant independent variables were the satisfaction level with the research group, which
accounted for 37.6% of the variance, the gender of the advisor, which accounted for 6.1% of the
variance, time in program, which accounted for 4% of the variance, and confidence level of
graduating, which accounted for 3.7% of the variance. Table 20 presents the model summary by
step and Table 21 presents the model coefficients.
Table 20: Overall Level of Satisfaction Stepwise Summary (N = 89)
Model
1
2

R
R2
0.613 0.376
0.661 0.437

R2 adj R2 chg
0.369 0.376
0.424 0.061

F chg
55.430
9.818

df
1
1

p
<.001
<.05

3

0.690

0.459 0.459

0.040

6.840

1

<.05

4

0.716

0.513 0.491

0.037

6.702

1

<.05
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Table 21: Overall Level of Satisfaction Coefficients Summary
Model 3
Satisfaction Level
with Research
Group
Advisor Gender
Time in Program
Confidence Level
for Graduating

B

β

t

p

r

Partial

0.519
-0.632
0.140

0.519
-0.242
0.241

6.577
-3.271
3.099

<.001
<.05
<.05

0.613
-0.225
0.359

0.572
-0.328
0.312

0.335

0.198

2.589

<.05

0.271

0.265

The more students were satisfied with their laboratory group, the more they reported
being satisfied with their relationship with the dissertation advisor. Students with female advisors
reported being more satisfied with their advisor relationship. The longer students were in the
program, the less satisfied they were with their dissertation advisor relationship. The more
confident students were that they were going to graduate the more satisfied they reported being
with the dissertation advisor relationship. Laboratory participant group size was not a significant
predictor of the overall level of satisfaction with the dissertation advisor reported.
Academic Benchmarks.
Results of the regression analysis indicated there was a statistically significant 1-step
model, R = .364, R2 = .132, R2 adj = .122, F (1, 90) = 13.704, p = <.001. The model accounted for
13.2% of the variance in academic benchmarks reported. The significant independent variable
was the time in program. Table 22 presents the model summary by step and Table 23 presents
the model coefficients.
Table 22: Academic Benchmarks Stepwise Summary (N = 90)
Model
1

R
0.364

R2
0.132

R2 adj
0.122
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R2 chg
0.132

F chg
13.704

df
1

p
<.001

Table 23: Academic Benchmarks Coefficients Summary
Model 1
Time in Program

B
0.304

β
0.082

t
3.702

p
<.001

r
0.364

Partial
0.364

The longer students reported being in the program, the more likely they ertr to report
completing more academic benchmarks. Laboratory participant group size was not a significant
predictor for the number of academic benchmarks met that were reported.

Scholarly Works.
Results of the regression analysis indicated there was a statistically significant 2-step
model, R = .349, R2 = .122, R2 adj = .103, F (1, 92) = 5.028, p = <.05. The model accounted for
12.2 % of the variance in scholarly works reported. The significant independent variables were
dissertation project started, which accounted for 7.4% of the variance and undergraduate
research experience, which accounted for 4.8 % of the variance. Table 24 presents the model
summary by step and Table 25 presents the model coefficients.
Table 24: Scholarly Works Stepwise Summary (N = 92)
Model
1
2

R
0.272
0.349

R2
0.074
0.122

R2 adj
0.064
0.103

R2 chg
0.074
0.048

F chg
7.426
5.028

df
1
1

p
<.05
<.05

Table 25: Scholarly Works Coefficients Summary
Model 2
Dissertation
Project Started
Undergraduate
Research
Experience

B

β

t

p

r

Partial

-5.484

-0.312

-3.143

<.05

-0.272

-0.311

-4.891

-0.223

-2.242

<.05

-0.166

-0.228
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The number of scholarly works reported was more influenced by whether the student had
started their dissertation project and if they had research experience as an undergraduate.
Laboratory participant group size was not a significant predictor of the scholarly works reported.
Discussion of Results
Research Question One analyzed how much support science doctoral students receive
from their dissertation advisor. The results indicated that on average students reported receiving
more psychosocial support than career support. However, female students reported receiving
more psychosocial support from their advisors than do male students. On the other hand, males
reported receiving more career support from their advisors than do females. Lastly, females seem
to identify more with their advisor than do males. Overall, though, identification with the advisor
was the least level of support received. In other words, science doctoral students are more likely
to receive psychosocial support and career support from their advisors; however, they are less
interested in emulating their advisor.
Research Question Two analyzed the relationship between the number of participants in a
student’s laboratory group and the levels of support received from the advisor (psychosocial,
career, and identification). Results of the regression indicated that there was no statistically
significant relationship found between the number of participants in the laboratory group and the
levels of support received. Other predictor variables included in the regression did show
significance.
Psychosocial support was more influenced by the satisfaction level with the research
group and the gender of the dissertation advisor. In other words, students who reported higher
levels of satisfaction with their research group and those who had female advisors were more
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likely to report receiving higher levels of psychosocial support. Career support was more
influenced by the satisfaction level with the research group, the gender of the dissertation
advisor, and the time spent in the program. Students who reported higher levels of satisfaction
with their research group and having a female advisor, were more likely to report receiving
higher levels of career support. Also, those students who had been the program longer reported
receiving less career support. The longer students were in the program, the less likely they would
report identifying with or wanting to emulate their advisor. However, those who reported being
more satisfied with their research group were more likely also to identify and want to emulate
their dissertation advisor.
Research Question Three analyzed the relationship between the level of support received
from the advisor (psychosocial, career, and identification) and graduate student success
outcomes (level of satisfaction, academic benchmarks, and scholarly works). Results of the
regression indicated that there was a statistically significant relationship between overall level of
satisfaction with the advisor relationship and receiving career and psychosocial support. There
was also a significant relationship between reporting high levels of satisfaction with the advisor
relationship and reporting high levels of satisfaction with the research group. There was
significance found between students reporting identifying with the advisor and expressing high
levels of satisfaction with the advisor relationship.
No statistically significant relationship was found between the levels of support received
and academic benchmarks or scholarly works. The predictor variable that did show significance
with academic benchmarks completed was the time in program. Hence, the longer a student is in
the program the more academic benchmarks they reported completing. The predictor variables
that showed significance with scholarly works were the dissertation project started and
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undergraduate research experience. In other words, students who had started their dissertation
project and who had participated in research as an undergraduate, reported a higher number of
scholarly works.
Research Question Four analyzed the relationship between the number of participants in
the laboratory group and graduate student success outcomes (level of satisfaction, academic
benchmarks completed, & scholarly works). Results of the regression indicated that there was no
statistically significant relationship found between the number of participants in the laboratory
group and any of the graduate student success outcomes. However other predictor variables
included in the models were found to be significant.
Students who reported high levels of satisfaction with their advisor relationship were also
highly satisfied with their research group and more confident they were going to graduate from
the program. Students who reported higher levels of satisfaction with their advisor were also
more likely to have a female advisor. Lastly, students who had spent more time in the program
were more likely to report less satisfaction with the advisor relationship.
For academic benchmarks completed, the significant predictor variable was the time
students spent in the program. The longer students were in the program, the more benchmarks
they were likely to complete. For scholarly works, the significant predictors were the dissertation
project was started and undergraduate research experience. In other words, students who reported
having the most scholarly works were also more likely to have started their dissertation and
conducted research as an undergraduate student.
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Conclusion of Chapter Four
Chapter Four reviewed and explained the results found from the study. A quantitative
method with a correlational design was used in the study to answer the research questions.
Descriptive analysis were completed to answer Research Question One and were used for further
analysis. The degree of relationship between the dependent variables and each independent
variable was measured and the predictors of graduate student success outcomes and types of
support received from the dissertation advisor were identified. SPSS 25 statistical software was
used for the analysis. A stepwise multiple regression was used to answer Research Questions
Two, Three, and Four. There was not a problem with multicollinearity within any of the
analyses. For each analysis, the VIF was less than 10.0 and the tolerance was less than 1.0
(Stevens, 2009). Below is a bulleted summary of the main finding of each the research questions.
Next, Chapter Five will review the summary and implications for the study. The discussion
includes suggestions for future directions of the research and the study’s limitations.
(RQ1) How much support do science doctoral students report receiving from their
dissertation advisor based on the three types: psychosocial support, career support, and
identification?
•

On average, students reported receiving psychosocial support most from advisors

(RQ2) What is the relationship between the number of participants in a student’s
laboratory group and the levels of support received from the advisor (psychosocial,
career, and identification)?
•

There was no statistically significant relationship between laboratory group
participant size and advisor support
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(RQ3) What is the relationship between the level of support received from the advisor
(psychosocial, career, and identification) and graduate student success outcomes (level of
satisfaction, academic benchmarks, and scholarly works)?
•

Career support received was the strongest predictor of satisfaction level with the
advisor

•

There was no statistically significant relationship with the amount of advisor
support received and academic benchmarks met

•

There was no statistically significant relationship with the amount of advisor
support received and the number of scholarly works reported

(RQ4) What is the relationship between the number of participants in a student’s
laboratory group and graduate student success outcomes (level of satisfaction, academic
benchmarks completed, and scholarly works)?
•

There was no statistically significant relationship between laboratory group
participant size and graduate student success outcomes
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Chapter Five
Conclusions and Recommendations
The purpose of this quantitative correlational study was to explore the relationship
between the types of support science doctoral students receive from their dissertation advisors
and graduate student success outcomes. Also, the purpose was to explore if there was any
relationship between support types received, graduate student success outcomes, and the
participant size of a laboratory group. In addition, certain input variables were included in the
study as predictor variables based on previous research including gender of the advisor and the
student, undergraduate research experience, and how a student is matched with the dissertation
advisor. Other predictor variables that either had been shown to influence outcomes or had not
been explored with the dependent variables were also added for additional control such as
satisfaction level with the laboratory group, if the dissertation project had been started, time in
program, and confidence level of graduating from the program. The relationship between the
variables was determined with the use of the survey responses, descriptive statistics, and
stepwise multiple regression analysis. There was not a problem with multicollinearity within any
of the analyses. For each analysis, the VIF was less than 10.0 and the tolerance was less than 1.0
(Stevens, 2009).
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Few quantitative studies have looked at the support received from the dissertation advisor
in reference specifically to graduate student success outcomes and even fewer that were
grounded in a theoretical model (Lunsford, 2012). Furthermore, studies that have been
conducted have focused on disciplines that produce fewer graduate student success outcomes
such as (scholarly works and timely academic benchmarks) than the sciences (Augustine, 2005;
Golde, 2007; NSF, 2015). The sciences also have the lowest attrition rates and the shortest timeto degree completion rates (Kniola et al., 2012; Lott et al., 2009; Lovitts, 2001; Nerad & Cerny,
1993). Discovering variables that influence graduate student success outcomes in the sciences
could lead to possible improvements to outcomes in other disciplines (Golde, 2005; Lott et al.,
2009). Chapter Five presents conclusions based on the four research questions that guided the
study, followed by limitations of study, recommendations for practice, and suggestions for future
research.
Conclusions
This exploratory study on the support received from the dissertation advisor and graduate
student success outcomes of doctoral students majoring in the sciences added to the research on
doctoral education in the U.S. Answers to the four research questions were found based on the
independent variables selected and a stepwise multiple regression analysis. There were no issues
with multicollinearity within any of the analyses. Conclusions are provided for each research
question below.
RQ1: How much support do science doctoral students report receiving from their
dissertation advisor based on the three types: psychosocial support, career support, and
identification?
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Results from the descriptive statistics indicate that doctoral students in the sciences
receive more psychosocial support from their advisors than career support. Students reported
identifying with their advisors the least; however, female students reported identifying more with
their advisor than males. Female students reported receiving more psychosocial support from
their advisor than males, and male students reported receiving more career support from their
advisors than female students.
The results support the research done by the ACS (2013) where women reported
receiving less career support than their male peers. However, it is important to note that there
could be gender disposition differences in expectations and in how males and females receive
support (Zhao et al., 2007). Women might report receiving more psychosocial support and men
more career support based on preference in advising style and the perception of the experience.
More qualitative research is needed into the student gender and how it influences the perception
of support received from the dissertation advisor. Although, Tenenbaum and colleagues (2001)
had found in their study that explored doctoral students in many disciplines that students who
reported receiving more psychosocial support from their advisors rated the relationship and
graduate experience with higher levels of satisfaction. Therefore, with the understanding that the
sciences have shown to be a discipline that produces high levels of graduate student success on
outcomes, the analysis that the students are reporting receiving more psychosocial support from
their advisors could be an influential factor that other disciplines can focus upon regardless of
gender.
RQ2: What is the relationship between the number of participants in a student’s laboratory
group and the levels of support received from the advisor (psychosocial, career, and
identification)?
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Results of the regression analysis indicated that there was no statistically significant
relationship between the number of students in a laboratory group and any of the levels of
support received from the advisor. The frequency and distribution of laboratory group participant
size can be found in Table 6 on page 67. However, two significant predictor variables for
psychosocial support were found: overall satisfaction level with the laboratory group and the
gender of the advisor. Students who reported higher levels of satisfaction with their laboratory
group and who had a female dissertation advisor also reported receiving more psychosocial
support.
This finding adds to the research in doctoral education by supporting previous conclusions
drawn where students in the sciences, due to being part of a laboratory group, receive more
interaction and direction from their dissertation advisors than their colleagues in other disciplines
(Golde, 2005; Nerad & Cerny, 1993; Ostriker et al., 2011). The additional advising they get
while interacting within their laboratory group could influence graduate student success
outcomes (Gardner, 2010). The result that students who had a female advisor reported receiving
more psychosocial support adds to the literature on the dissertation advisor relationship with
doctoral students in the sciences specifically, and confirms the finding that female advisors are
more likely to provide psychosocial support than male advisors (Tenenbaum et al., 2001). Again,
there is additional research needed with gender differences in advising methodology too. Gender
socialization research asserts that females are socialized to be more nurturing and emotional
(Van Emmerik & Hetty, 2004). Therefore, naturally, students could be perceiving this support
more from female advisors.
For career support, three significant predictor variables were found: overall satisfaction
with the laboratory group, gender of the advisor, and time in program. Students who reported
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receiving more career support also reported higher levels of satisfaction with the laboratory
group, having a female advisor, and being earlier in their program. This finding differs from
previous research that found that male and female advisors were equally likely to provide career
support (Tenenbaum et al., 2001). Again, further research is needed into gender differences in
perceptions of support and how it could be reported differently. Research has shown that female
and male students receive support and seek out support from their advisors differently (Noy &
Ray, 2012). Also, female advisors could be providing more support to their students as a form of
emotional labor. Additional qualitative research is needed to investigate female advisors in the
sciences to see how their gender could influence how they provide support.
The level of satisfaction with the laboratory group in relation to career support received from
the advisor adds to the researchers suspicions that students who conduct research within a
laboratory setting have even more contact with their dissertation advisor and discipline faculty,
which contributes to the advising of the student (Golde, 2005; Nerad & Cerny, 1993). However,
it should also be noted that students in the sciences are typically funded and paid to work in the
laboratory group by a grant that their advisors manage. Thus, their advisors are also their bosses
and this duality in the relationship could influence the perception of career support received.
The result that students who report being further along in their science doctoral program
report received less career support is a finding that will add to the literature. The stage of a
doctoral student does influence the dissertation advisor relationship (Grover, 2007; Tinto 1993).
Tenenbaum and colleagues found that the longer students were enrolled in graduate school the
less satisfied they were with their advisors and with the relationship, but no other data were
published regarding the amount of time and career support received by the students in the study
(2001). This could mean that advisors grow weary of providing students with career support after
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students have been in the program a while, or advisors feel students who are further along need
less career support. On the other hand, students could perceive receiving less support given their
lack of progress.
For identification level with the advisor, two significant predictor variables were found:
overall level of satisfaction with the laboratory group and time in program. Identification level
with the advisor implies how much students would want to emulate their advisors in their careers
and actions. Students who reported more satisfaction with their laboratory group also reported
identifying more with their advisors. Also, the longer students were in the program, the less
likely they were to report identifying with their advisors. The results add to the literature in
regards to the significance of the laboratory group (Golde, 2005; Lott et al., 2009; Nerad &
Cerny, 1993). Psychosocial support, career support, and identification all had a significant
relationship with the reported level of satisfaction with the laboratory group. Also, from the
result on career support and identification, the time in program does influence how a student
perceives and receives support. However, more research is needed to understand if advisors
provide less support to students who are in the program longer compared to those who are earlier
in the program, or if students perceive receiving less support and become weary of school after
being stalled on progress.
RQ3: What is the relationship between the level of support received from the advisor
(psychosocial, career, and identification) and graduate student success outcomes (level of
satisfaction, academic benchmarks, and scholarly works)?
For overall level of satisfaction with the advisor, psychosocial and career support were found
to be significant predictors. Identification was not a predictor of level of satisfaction with the
advisor. The third predictor variable and also the weakest was the satisfaction level with the
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laboratory group. Career support received was the strongest predictor of satisfaction with the
advisor relationship. The results add to the literature on dissertation advisor relationship and
graduate student success outcomes. First, the significance of career support received as a
predictor of higher levels of satisfaction with the advisor does not align with what Tenenbaum
and colleagues (2001) found in their study, which was there was only a relationship between
career support and the working relationship but not the overall relationship with the advisor. The
result also disagrees with what Green and Bauer (1995) reported in their study that focused on
science doctoral students that after controlling for undergraduate research experience, advising
support received was insignificant to outcomes. Undergraduate research experience was
controlled for in this study, yet career and psychosocial support were still significant predictors
for the overall satisfaction level with the advisor. Unlike Green and Bauer (1995), however,
Lunsford (2012) did find a significant correlation between receiving advising support and
satisfaction.
Also, though studies have shown that the levels of support received could influence the
overall satisfaction with the advisor (Lunsford, 2012; Schlosser & Gelso, 2001), it was unknown
for those in the science discipline how the support received relates to satisfaction level with the
advisor. Lastly, the predictor of the satisfaction level with the laboratory group for satisfaction
level with the advisor contributes to the literature on the science doctoral student experience. The
laboratory group setting found in the sciences increases students frequency of interaction and
communication with their advisors. This interaction preludes more partnering naturally; and
therefore, more satisfaction with the advisor relationship (Virtanen & Pyhalto, 2012). Also, the
relationship is beneficial for both the advisor and the student, given the nature of laboratory
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research project that is typically funded through the advisor’s grant. It is in the advisors interest
to keep students in their laboratory supported so progress is made on the research project.
No statistically significant relationship was found between the levels of support received and
academic benchmarks or scholarly works. More qualitative research is needed to understand this
finding. Some could suspect that advisors in the sciences support their students advancement in
their skills to become a trained scientist and scholar as it relates to the laboratory project, which
benefits the advisor the most. There was one significant predictor found for academic
benchmarks and that was time in program. Hence, the longer a student is in the program the
more academic benchmarks they reported completing. Though previous studies have reported
that the levels of support received from the advisor influence persistence (Creighton et al., 2010,
Gardner, 2008, Jones, 2013), this study that only focuses on science doctoral students did not.
This could be a discipline-focused finding given that students who assist science advisors in
completing their research projects might not be as fast to move their students through the
academic process given their need for their participation in the lab. However, at the same time,
funding only lasts for a certain amount of years, and the sciences have the shortest time-todegree.
Two predictor variables were significant with scholarly works: whether the dissertation
project had been started and experience with undergraduate research. In other words, students
who had started their dissertation project and who had participated in research as an
undergraduate, reported a higher number of scholarly works. This finding does align with what
Green and Bauer (1995) found regarding the removal of support being significant once
undergraduate research experience was included in the model for scholarly works and academic
benchmarks. Unlike Green and Bauer (1995) and this study, Lunsford (2012) did find a
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significant correlation between receiving advising support and scholarly works, and academic
benchmarks. However, this study and the Green and Bauer (1995) study were science discipline
specific. Lunsford (2012) study found that receiving both kinds of support (career and
psychosocial) from a dissertation advisor was associated with faster degree progression unless
discipline was considered. Therefore, this finding contributes to the literature on the significance
of the discipline in doctoral education research. The finding also provides opportunities to
investigate the differences in the type of doctoral students that enter the disciplines. Education
doctoral students might need advising support more than the science doctoral students to produce
success outcomes. Additional factors in what distinguishes the type of student that goes into the
different disciplines needs to be examined.
Starting the dissertation early is something that happens frequently in the science discipline
and is seen in the results to be a significant predictor of scholarly works (Golde, 2005; Leijen et
al., 2015; Nerad & Cerny, 1993). In the science disciplines, doctoral students typically learn to
write as scholars through co-authoring with their dissertation advisors (Maher et al., 2013), and.
producing publications as a doctoral candidate is increasingly required (Sinclair, Barnacle, &
Cuthbert, 2014) in many of the science programs and those publications usually aligns with the
dissertation project.
RQ4: What is the relationship between the number of participants in a student’s laboratory
group and graduate student success outcomes (level of satisfaction, academic benchmarks
completed, & scholarly works)?
Results of the regression analysis indicated that there was no statistically significant
relationship between the number of students in a laboratory group and any of the graduate
student success outcomes. The frequency and distribution of laboratory group participant size
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can be found in Table 6 on page 67. No new predictors were found for academic benchmarks
and scholarly works when levels of support were not included in the model. However, three new
and one repeating predictor surfaced for the overall level of satisfaction with the advisor when
advisor support was not taken into account: satisfaction level with the laboratory group, gender
of the advisor, time in program, and confidence level of graduating, Again, the strongest
predictor was the satisfaction level with the laboratory group, which was also present when
advisor support was included in the model.
These results add to the literature about the dissertation advisor relationship with the student.
Students with female advisors reported being more satisfied with their advisor relationship. This
is interesting given the previous research done on male dominated disciplines that showed that
females advisors can be more difficult to work with (Kurtz-Costes et al., 2006). That same study
also found advisor gender to not be a predictor of satisfaction with the advisor (Kurtz-Costes et
al., 2006). This study does include five different science disciplines, so it adds to the literature on
doctoral education while in several of the previous studies conducted, discipline was not
accounted for by the researchers. However, a more recent study that looked at science doctoral
students in chemistry found that female students advised by female advisors were more likely to
stay in academic science (i.e., identify with their advisor) and report that their advisors were also
role models (Gaule & Piacentini, 2018).
Also, the longer students were in the program, the less satisfied they were with their
dissertation advisor relationship. Knowing the significance of the advisor relationship, it makes
sense that students who might be in the program longer feel less satisfied with their advisor and
progress (Creighton et al., 2010; Gardner, 2008; Hirt & Muffo, 1998; Jones, 2013; Vekkaila,
Pyhältö, Hakkarainen, & Keskinen, 2012). Lastly, the more confident students were that they
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were going to graduate, the more satisfied they reported being with the dissertation advisor
relationship. This result confirms previous research that found students who completed their
program were twice as likely to report satisfaction with their dissertation advisor than those who
left (Lovitts & Nelson, 2000).
Limitations
The study has some limitations. The participants of the study were not representative of
all science doctoral students since the sample will be selected from only one Southeastern
university; therefore, the external validity islimited.
Additionally, the students who voluntarily selected to complete the survey may have been
more likely to have met academic milestones and receive support from their advisors. Also,
students not integrated into their academic environment may be less likely to participate.
Furthermore, the survey relied on the students to give accurate answers, and the participants may
not put sufficient time into their responses, and they may also inaccurately report their true levels
of satisfaction or number of publications. Also, since this was a self-report study, students may
answer the questions based on social desirability which could influence the results (Edwards,
1957).
Another limitation of the study is it only surveyed active students in the doctoral
programs. Students who withdrew or departed from the programs were not given the opportunity
to respond. Their responses would have provided additional perceptions on the advisor
relationship and laboratory group presence.
Furthermore, not each participant answered every single question. Though 121 students
participated, the data analysis will only reflect the number of participants who answered the
related questions, and therefore limiting the external validity.
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Lastly, a limitation of the study was the research design. As a non-experimental study,
causality cannot be confirmed. Also, not all possible variables are being measured that could
influence graduate student success outcomes; therefore, confounding variables may be present in
the results.
Recommendations for Practice
This study on how much support science doctoral students receive from their dissertation
advisors and factors that influence their graduate student success was conducted studying
doctoral students from one large public Southeastern university in the U.S. The study provided
descriptive statistics and yielded statistically significant predictor variables for each model
analyzed. The purpose of the study was the understand and explore factors that could influence
the graduate student success of science doctoral students and provide information from the
results that other disciplines could implement.
Levels of Support.
Existing studies on the levels of support received from the dissertation advisor in the
science discipline are limited (Lunsford, 2012). Understanding the amount of each level of
support that doctoral students who are successful receive from their advisors is important for
higher education stakeholders. The study found that science students received on average more
psychosocial support than career support. Science students also report receiving more
psychosocial and career support contrasted to how much they identify with their advisor or
would like to emulate their behaviors. The results also showed that women reported receiving
more psychosocial support and men reported receiving more career support. Advisors and
program directors can review these practices within their own departments to see how their
students are measuring the support they are receiving. Knowing that the advisor relationship is
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significant and that science doctoral students have been more successful at meeting graduate
student success outcomes, these levels of support should be noted. Also, advisors in science
departments can take note of the gender differences in receiving support. The literature cites that
females are less likely to report receiving career support from their advisors (ACS, 2013). Again
more research is needed on understanding how female and male students experience receiving
support from their advisors. Program directors can implement training for advisors to ensure that
career support and psychosocial support are being provided to all their students.
Understanding the difficulty of getting faculty to participate in a training on how to
mentor and support doctoral students, support from department chairs and deans would be
necessary. By reviewing the benefits of advisor support with administrators, one could request
their support in mandating or strongly encouraging faculty to attend a mentoring training. Also,
some doctoral programs solicit feedback from faculty members doctoral students during the
faculty member’s annual review process and through the tenure and promotion process. Students
are solicited by the department chair to provide feedback on the advisor’s mentoring and
teaching. By implementing higher stakes for advisors to provide support (i.e., promotion), they
might be more inclined to attend training on becoming better at providing support.
Graduate Student Success Outcomes.
Students’ overall satisfaction with the advisor relationship has been found in studies to
influence academic success (Ali, Kohun, & Levy, 2007; Barnes et al., 2012; Gardner, 2008;
Jones, 2013; Pontius & Harper, 2006). This study looked specifically at science doctoral students
to see what the predictors were for experiencing high levels of satisfaction with the advisor. The
study found that the strongest predictor was career support. When advisor support was not taken
into account, the strongest predictor was satisfaction level with the laboratory group. Therefore,
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advisors and program directors should ensure that their students are receiving the career support
that they need. Career support is defined as providing a greater understanding of the tasks, goals,
and processes of graduate education (Schlosser & Gelso, 2001). Therefore, the more science
students felt that their advisors were assisting them in reaching their career goals, the more
satisfaction they experienced with the overall advisor relationship. Advisors from other
disciplines can try to increase the amounts of career support they provide to their students. In the
sciences, this might be more easily aligned due to science students’ dissertation work being part
of the science advisors research funded project making it a shared goal and interest. Career
support in other disciplines might look like advisors co-publishing with their students, presenting
together at conferences, and making introductions through networking opportunities.
The variable, academic benchmarks, was found to have only one predictor when advisor
support was and was not taken into account in the models. Time in program was the only
significant predictor of academic benchmarks met for science doctoral students. This needs to be
explored in other disciplines as well, given that most students in the sciences are only in the
program for five to six years. It makes sense that, as the number of benchmarks increases, so
does the time in program. Advisors and program directors should view these results as only one
piece in the study of factors that make science doctoral students successful at meeting outcomes.
A variable that was mentioned earlier and not measured as part of this study is the type of student
that chooses to enter a science doctoral program compared to a doctoral student that chooses to
enter a humanities (or other social science discipline) doctoral program. Factors regarding the
type of student that chooses to enroll in a science doctoral program could be something to
consider for the short time-to-degree found in the science disciplines.
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The variable, scholarly works, was found to have two significant predictors when advisor
support was and was not taken into account, which were having undergraduate research
experience and having had started the dissertation project. Previous studies have confirmed the
significance of doctoral students having research experience and how it contributes to their
success (Green & Bauer 1995). Looking specifically at the science disciplines, this result was
confirmed. Undergraduate advisors and program directors from all disciplines should encourage
their students who are interested in pursuing doctoral education to engage in undergraduate
research as it will help them to progress more successfully through a doctoral program.
Research confirms some negatives of not starting the dissertation project early in that the
time-to-degree lengthens or the student leaves the program (Cornér et al., 2017; Hansen, 1990;
Hirt & Muffo, 1998; Nerad & Cerny, 1993). However, another addition to the literature is that as
students who start their projects early, are more likely to produce more scholarly works. Nettles
and Millett’s (2006) found that research productivity was a significant predictor of persistence.
Student publication productivity was also linked to career placement and greater research
productivity post-graduation (Kamler, 2008; Maher et al., 2013). Therefore, advisors and
program directors of all disciplines should look to design a curriculum that ensures that students
are starting their dissertation projects as early in the program as possible. Science doctoral
students are usually assigned a laboratory group after admission where their research project
begins promptly and continues throughout the program (Golde, 2005). This process can be
emulated in other disciplines by use of a research group where students are encouraged to begin
writing on their topic with their peers who are at different stages in the process, or by assigning a
project topic to work on from admission; and therefore, setting the expectation that writing
should commence from that point forward.
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Laboratory Group.
Lott and colleagues (2009) reported that future research needs to control for discipline to
observe the unique contributions it has on persistence such as the presence of a laboratory group.
Another factor that contributes to the research group or laboratory setting found in the sciences is
the students frequency of interaction and communication with their advisors. This interaction
preludes more partnering and completing of joint publications, whereas humanities students
often work independently on their research project (Virtanen & Pyhalto, 2012). Though the study
did not find any significant relationship between the number of participants in the laboratory
group and the advisor support received or graduate student success outcomes, a different
laboratory predictor did emerge. The level of satisfaction with the laboratory group was a
significant predictor of the satisfaction with the advisor relationship, receiving more career and
psychosocial support, and more identification with the advisor.
More research is needed regarding the influence of the laboratory group and graduate
student success outcomes in the sciences. In the meantime, advisors and program directors of all
disciplines can implement laboratory like groups or research groups for all students in the
program. Though not all disciplines have the funding for a laboratory, research groups could be
formed where senior students could assist their junior colleagues in writing and social integration
to balance the isolation that is typically found in education and humanity disciplines while
supporting the dissertation advisor (Lovitts, 2001; Spaulding & Rockinson-Szapkiw, 2012).
Some of the conclusions drawn from previous research were that doctoral students in the
sciences, by nature of being part of a laboratory group, received more informal advising and
direction from their dissertation advisors and more opportunities to co-publish compared to their
counterparts in the social sciences (Golde, 2005; Nerad & Cerny, 1993; Ostriker et al., 2011).
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These informal advising experiences taking place within their research group, in turn, could
influence persistence (Gardner, 2010).
Suggestions for Future Research
The following are recommendations for further research.
1. Due to the limitation of studying a sample from one institution, replications of the study
could be conducted at other institutions that offer doctoral programs in the sciences to see
if the results are similar.
2. The study did not specifically consider gender or ethnicity in the research questions.
Future research could add in these variables to investigate how the relationship could
influence graduate student success with doctoral students in the sciences.
3. Additional research using the same survey measures could be done on other disciplines to
see how students receive support and meet success outcomes.
4. Further qualitative data could investigate how students experience receiving support from
their advisor as well as the experience of being a part of a laboratory group.
5. More research is needed into discovering other variables that could influence graduate
student success and lead to improvements in doctoral education.
6. Further research is needed on the collaborative mentoring model (cascade mentoring) and
its influence on graduate student success and the support it provides to dissertation
advisors.
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Conclusion
While research conducted on the significance of advisor support in the graduate student
success outcomes of doctoral students is plentiful (Creighton et al., 2010; Gardner, 2008; Hirt &
Muffo, 1998; Jones, 2013; Vekkaila, Pyhältö, Hakkarainen, & Keskinen, 2012), this study has
specifically focused onthe science disciplines that reports the highest levels of success outcomes
(NSF, 2017). The results of the study provide insight as to how other disciplines and programs
may improve their student success outcome rates by understanding some mechanisms that are
contributing to the success of science doctoral students.
Higher education stakeholders should review these results with doctoral program
directors and advisors to make decisions ensuring the right support mechanisms are in place for
doctoral students to succeed. If the main goal is to increase persistence and success outcomes for
all disciplines, then recruiting doctoral students who have research experience or providing an
early preparatory research seminar, having a curriculum design where students have the
opportunity to start their dissertation early, mandating frequent advisor trainings on providing
support, and implementing peer research groups is recommended.
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Appendix
Appendix A: Doctoral Student Information Survey & Advisor Working Alliance Inventory

Instructions: Thank you for your participation in completing this survey. Your participation is confidential
and voluntary. You will not be able to go to the second page without answering the first question. The
survey is divided into three sections and will take you approximately 15 minutes to complete. Please
complete the survey in one sitting. If you find any of the questions unclear or you have any concerns,
you will be given a chance at the end of the each page to give me feedback. Thank you again for
supporting the research of understanding the relationship you have with your dissertation advisor and
graduate student success. The questions in this section are designed to collect information on your
education and how you have been financially supported during your doctoral program.

Page Break

1 Are you currently a doctoral student majoring in a science discipline (Biology, Chemistry, Geology,
Marine Science, Physics) at USF?

o Yes (1)
o No (2)
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2 If so, what science discipline is your major?

o Biology (1)
o Chemistry (2)
o Geology (3)
o Marine Science (4)
o Physics (5)
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3 What year did you enter the program?

o 2005 (1)
o 2006 (2)
o 2007 (3)
o 2008 (4)
o 2009 (5)
o 2010 (6)
o 2011 (7)
o 2012 (8)
o 2013 (9)
o 2014 (10)
o 2015 (11)
o 2016 (12)
o 2017 (13)
o 2018 (14)
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4 Please indicate the criteria your program uses to admit students to Candidacy? (check all the apply)

▢
▢
▢
▢
▢
▢

Successful completion of coursework (1)
Successful completion of written examinations (2)
Successful completion of oral examinations (3)
Award of a master’s degree (4)
Defense of a dissertation prospectus/proposal (5)
Other: Specify (6) ________________________________________________

5

When were you admitted into Candidacy? (Enter month and Year or Not in Candidacy)
________________________________________________________________

6 Have you begun your doctoral dissertation research project?

o Yes (1)
o No (2)
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7 How many additional years of study do you estimate will be needed to complete your Ph.D.?

o Less than 1 year (1)
o 1 year (2)
o 2 Years (3)
o 3 years (4)
o 4 years (5)
o 5 years (6)
o 6 years (7)
o 7 years (8)
o 8 years (9)
o 9 years (10)
o 10 years (11)
8 How confident do you feel that you will graduate with your science discipline Ph.D.?

o Definitely will (1)
o Probably will (2)
o Might or might not (3)
o Probably will not (4)
o Definitely will not (5)
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9 While in your doctoral program at USF, how many research presentations (including poster
presentations) have you given at research conferences on your campus? Please include all presentations
whether or not they are focused on your research for your doctoral program (i.e., might be
presentations for a grant you are working on).
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

10 While in your doctoral program at USF, how many research presentations (including poster
presentations) have you made at regional, national, or international meetings? Please include all
presentations whether or not they are focused on your research for your doctoral program (i.e., might
be presentations for a grant you are working on).
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

11 How many research publications (including conference proceedings) have you authored or coauthored BEFORE you were a doctoral student (include manuscripts accepted for publication but not yet
published)?
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
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________________________________________________________________

12 How many research publications (including conference proceedings) have you authored or coauthored DURING your doctoral studies (include manuscripts accepted for publication but not yet
published)?
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
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13 Which of the following have been your most significant financial support during your doctoral
program? (You can select more than one, if you believe the support from the resource was equal.)

▢
▢
▢
▢
▢
▢
▢
▢
▢
▢
▢
▢
▢
▢

National fellowship/Scholarship (1)
Institutional fellowship/Stipend (2)
Traineeship (3)
Teaching assistantship (TA) (4)
Research assistantship (RA) (5)
Other assistantship (e.g., general assistantship) (6)
Internship (7)
Personal earnings during graduate school (8)
Loans (9)
Personal savings (10)
Family support (11)
Employer assistance (12)
Foreign (non-U.S.) (13)
Other: Specify (14) ________________________________________________

Page Break
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Your dissertation advisor and your research group can play a significant role in your success as a
doctoral student and contribute towards your satisfaction with your program. The questions in the
section explore your experience with your dissertation advisor and your research group.

14

How were you matched with your dissertation advisor?

o Through laboratory rotation experiences (1)
o Through interactions before and during the admissions process (i.e., email conversations,
conference meetings, recruitment weekend) (2)

o Through assignment of the Department (i.e., had no communication with dissertation advisor
prior to starting the program) (3)

o You selected advisor during admissions process based on interested characteristics (i.e.,
research interests or reputation) but had no prior interaction (4)

o Continued with same advisor from MS degree (5)
o Through relationship as an undergraduate (in coursework or research/lab work) (6)
o Other: Specify (7) ________________________________________________
o If you do not have an advisor yet, please explain how you or your program is assigned an

advisor. (8) ________________________________________________

15 Do you currently have an assigned primary dissertation advisor (also referred to as major professor
and dissertation chair)?

o Yes (1)
o No (2)
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16 What is your overall level of satisfaction of support received from your dissertation advisor?

o Extremely satisfied (1)
o Satisfied (2)
o Neither satisfied nor dissatisfied (3)
o Dissatisfied (4)
o Extremely dissatisfied (5)
17 Please describe the quality of the advising you received, advising successes, or recommendations for
advising improvements. (open-ended)
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

18 Are you currently in a research or laboratory group?

o Yes (1)
o No (2)
Display This Question:
If Are you currently in a research or laboratory group? = No
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19 Do you plan to be a part of laboratory group in the future? Please explain why you are not in
laboratory group now (i.e., advisor has not admitted anyone else or your program does not assign
laboratory groups)
________________________________________________________________

Display This Question:
If Are you currently in a research or laboratory group? = Yes

20 Excluding rotations, have you switched research groups since beginning your current science doctoral
program?

o Yes: Why the change? (1) ________________________________________________
o No (2)
Display This Question:
If Are you currently in a research or laboratory group? = Yes

21 Why did you decide to join your current research group (open-ended)? Please specify if you did not
have a choice.
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Display This Question:
If Are you currently in a research or laboratory group? = Yes
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22

Overall, how satisfied are you with your research group?

o Extremely satisfied (1)
o Satisfied (2)
o Neither satisfied nor dissatisfied (3)
o Dissatisfied (4)
o Extremely dissatisfied (5)
23 Including yourself and excluding your advisor, what is the size of your research group (include
doctoral students and postdoctoral students) ?

o 1 to 5 members (1)
o 6 to 10 members (2)
o More than 10 members (3)
o You are not a part of a research group (4)
24 As an undergraduate student, did you participate in research projects?

o Yes (1)
o No (2)
Page Break
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The questions in this section ask you to provide demographic information.

25 What is your gender?

o Man (1)
o Woman (2)
o Trans (3)
o Gender non-conforming (6)
o Prefer to self-describe: Please specify (4)

________________________________________________

o Prefer not to say (5)
26 What is the gender of your advisor?

o Man (1)
o Woman (2)
o Trans* (3)
o Gender non-conforming (4)
o Prefer to self-describe: Please specify (5)

________________________________________________

o Prefer not to say or Unknown (6)

133

27 What is your citizenship status?

o U.S. native (1)
o U.S. permanent resident (2)
o International (3)
28 Are you of Hispanic or Latino/a origin or descent?

o Yes (1)
o No (2)
29 What is your racial background? Mark all that apply.

▢
▢
▢
▢
▢
▢
▢

American Indian or Alaskan Native (1)
Asian (2)
Black or African American (3)
Native Hawaiian or other Pacific Islander (4)
White (5)
Unknown (6)
Other race, please specify: (7) ________________________________________________
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30 Is your advisor Hispanic or Latino/a origin or decent?

o Yes (1)
o No (2)
o Unknown (3)
31 What is the racial background of your dissertation advisor? Mark all that apply.

▢
▢
▢
▢
▢
▢
▢

American Indian or Alaskan Native (1)
Asian (2)
Black or African American (3)
Native Hawaiian or other Pacific Islander (4)
White (5)
Unknown (6)
Other race: Please specify (7) ________________________________________________

End of Block: Default Block
Start of Block: Block 2
The final section of this survey includes the Advisory Working Alliance Inventory - Student Perspective.
These questions will ask you information about your relationship with your current dissertation advisor.
This information will help us to understand the perspective of this relationship from the doctoral
student's view.
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32 I get the feeling that my advisor does not like me very much.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
33 I do not think that my advisor believes in me.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
34 My advisor does not encourage my input into our discussions.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
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35 My advisor is not kind when commenting about my work.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
36 I did not feel respected by my advisor in our work together.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)

137

37 My advisor offerers me encouragement for my accomplishments.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
38 My advisor welcomes my input into our discussions.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
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39 My advisor takes my ideas seriously.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
40 I did not think that my advisor has my best interest in mind.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
41 I feel uncomfortable working with my advisor.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
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42 I am often intellectually "lost" during meetings with my advisor.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
43 My advisor introduces me to professional activities (e.g., conferences, submitting articles for journal
publication).

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
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44 My advisor helps me conduct my work within a plan.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
45 My advisor has invited me to be a responsible collaborator in his/her work.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
46 My advisor helps me to establish a timetable for the tasks of my graduate training.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
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47 Meetings with my advisor are unproductive.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
48 My advisor helps me recognize areas where I can improve.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
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49 My advisor facilitates my professional development through networking.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
50 I consistently implement suggestions made by my advisor.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
51 I learn from my advisor by watching him/her.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
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52 I am an apprentice of my advisor.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
53 My advisor does not help me to stay on track in our meetings.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
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54 My advisor strives to make program requirements as rewarding as possible.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
55 My advisor does not educate me about the process of graduate school.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
56 My advisor is available when I need him/her.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
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57 I do not want to be like my advisor.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
58 I tend to see things differently from my advisor.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
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59 I do not want to be similar to my advisor in the process of conducting work.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
60 My advisor and I have different interests.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
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61 I feel like my advisor expects too much of me.

o Strongly agree (1)
o Agree (2)
o Neither agree nor disagree (3)
o Disagree (4)
o Strongly disagree (5)
Thank you for completing the survey!
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Appendix B: Recruitment Email Draft
Subject: [ACTION REQUESTED] Your feedback is needed on the science doctoral student
experience!
Dear Doctoral Student:
You are invited to participate in a dissertation research study entitled Doctoral Student
Information Survey & Advisor Working Alliance Inventory at the University of South
Florida (Pro# 00037871) conducted by Brittany Sheehy. The aim of the study is to gain an
understanding of the experiences of science doctoral students’ relationship with their dissertation
advisor, laboratory group, and background information. Results will be used to contribute to the
literature on factors that contribute to graduate student success. The results may help to inform
administrators and faculty of best practices or improvements in doctoral education and graduate
student success. I appreciate your feedback and support in helping to make a difference in
doctoral education.
Participation in this study will consist of completing a survey (about 20 minutes). The deadline
to complete the survey is January 11th.
To participate, you must meet the following criteria:
•

Be currently enrolled as a doctoral student in a science major

If you are interested in participating, please review the informed consent document attached and
use the following link to which will direct you to the survey:

Doctoral Student Information Survey & Advisor Working Alliance Inventory
You can contact me at bsheehy@mail.usf.edu if you have any questions about the study.

Thank you!
Brittany
Brittany N. Sheehy, M.Ed.
Ph.D. Candidate
Department of Leadership, Counseling, Adult, Career and Higher Education
University of South Florida
Bsheehy@mail.usf.edu
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Appendix C: Copyright Clearance
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Appendix D: IRB Approval Letter

December 3, 2018
Brittany Sheehy
L-CACHE - Leadership, Counseling, Adult, Career & Higher Education Tampa, FL 33612
RE:
Exempt Certification
IRB#: Pro00037871
Title: Advisor Working Alliance Inventory & Doctoral Student Information Survey
Dear Ms. Sheehy:
On 12/2/2018, the Institutional Review Board (IRB) determined that your research meets criteria for
exemption from the federal regulations as outlined by 45CFR46.101(b):
(2) Research involving the use of educational tests (cognitive, diagnostic, aptitude, achievement), survey
procedures, interview procedures or observation of public behavior, unless: (i) information obtained is
recorded in such a manner that human subjects can be identified, directly or through identifiers linked
to the subjects; and (ii) any disclosure of the human subjects' responses outside the research could
reasonably place the subjects at risk of criminal or civil liability or be damaging to the subjects' financial
standing, employability, or reputation.
As the principal investigator for this study, it is your responsibility to ensure that this research is
conducted as outlined in your application and consistent with the ethical principles outlined in the
Belmont Report and with USF HRPP policies and procedures.
Please note, as per USF HRPP Policy, once the Exempt determination is made, the application is closed in
ARC. Any proposed or anticipated changes to the study design that was previously declared exempt
from IRB review must be submitted to the IRB as a new study prior to initiation of the change. However,
administrative changes, including changes in research personnel, do not warrant an amendment or new
application.
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Given the determination of exemption, this application is being closed in ARC. This does not limit your
ability to conduct your research project.
We appreciate your dedication to the ethical conduct of human subject research at the University of
South Florida and your continued commitment to human research protections. If you have any
questions regarding this matter, please call 813-974-5638.
Sincerely,
USF Institutional Review Board
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Appendix E: Consent Form

Informed Consent to Participate in Research
Information to Consider Before Taking Part in this Research Study
Pro # _____00037871__________________________

Researchers at the University of South Florida (USF) study many topics. To do this, we need the
help of people who agree to take part in a research study. This form tells you about this research
study. We are asking you to take part in a research study that is called: Advisor Working
Alliance Inventory & Doctoral Student Information Survey. The person who is in charge of this
research study is Brittany N. Sheehy. This person is called the Principal Investigator.
Purpose of the study
The purpose of this study is to gain a better understanding of the relationship between the
dissertation advisor and the science doctoral student. We are also hoping to better understand
how this relationship with the advisor and involvement in a laboratory group influences graduate
student success.

Why are you being asked to take part?
We are asking you to take part in this research study because you are an active doctoral student
majoring in a science discipline.

Study Procedures:
If you take part in this study, you will be asked to:
Complete the survey online one time. The entire survey should take no longer than 20 minutes of
your time.

Alternatives / Voluntary Participation / Withdrawal
You have the alternative to choose not to participate in this research study.
You should only take part in this study if you want to volunteer; you are free to participate in this
research or withdraw at any time. There will be no penalty or loss of benefits you are entitled to
receive if you stop taking part in this study.

Benefits and Risks
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We are unsure if you will receive any benefits by taking part in this research study
This research is considered to be minimal risk.

Compensation
We will not pay you for the time you volunteer while being in this study.

Privacy and Confidentiality
We must keep your study records as confidential as possible. It is possible, although unlikely,
that unauthorized individuals could gain access to your responses because you are responding
online.
Certain people may need to see your study records. By law, anyone who looks at your records
must keep them completely confidential. The only people who will be allowed to see these
records are: the Principal Investigator, the PI’s doctoral research committee, and The University
of South Florida Institutional Review Board (IRB).
•

It is possible, although unlikely, that unauthorized individuals could gain access to your
responses. Confidentiality will be maintained to the degree permitted by the technology
used. No guarantees can be made regarding the interception of data sent via the Internet.
However, your participation in this online survey involves risks similar to a person’s
everyday use of the Internet. If you complete and submit an anonymous survey and later
request your data be withdrawn, this may or may not be possible as the researcher may be
unable to extract anonymous data from the database.

Contact Information
If you have any questions about your rights as a research participant, please contact the USF IRB
at (813) 974-5638 or contact by email at RSCH-IRB@usf.edu. If you have questions regarding
the research, please contact the Principal Investigator at bsheehy@mail.usf.edu.
We may publish what we learn from this study. If we do, we will not let anyone know your
name. We will not publish anything else that would let people know who you are. You can print
a copy of this consent form for your records.
I freely give my consent to take part in this study. I understand that by proceeding with this
survey that I am agreeing to take part in research and I am 18 years of age or older.
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